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Global biospheric changes began to be recognized as threatening life on our 
planet since the 1960s (Carson, 1962; Meadows, Meadows, Randers, & Beherens, 1972; 
Malone & Roederer, 1985). They encompass phenomena such as loss of biodiversity, 
the continuous reduction or pollution of natural resources (water, air, soil, energy 
sources, etc.), the deterioration of the ozone layer, the greenhouse effect and its related 
climate changes, the overpopulation, and so on. All these global happenings are bio-
physical events affecting the entire biosphere, but derive from what is done at a local 
level (Bonnes, Carrus, & Passafaro, 2006). The causes of these worldwide 
environmental problems are multifaceted, and involve social, economic, and ecological 
issues. However, it is now clear that the widespread lifestyle across the industrialized 
nations has a strong impact on such problems since it is no more compatible with the 
carrying capacity of the planet (Schmuck & Schultz, 2002). If all people would adopt 
the typical lifestyle of the most industrialized countries, we should need several planets 
in order to satisfy people’s demands (Gardner & Sampat, 1999).  
According to the United Nation, in order to counteract this dangerous trend 
people should adopt a “sustainable” way of life, which is a standard of living based on 
sustainable development principles. The United Nations defined sustainable 
development as a process that meets “the needs of the present without compromising 
the ability of future generations to meet their own needs” (World Commission on 
Environment and Development, 1987, p. 43). In the Brundtland Report, presented to the 
United Nations in 1987, this concept represents a compromise between continued 
economic growth and environmental protection (Gouveia, 2002), since on a planet with 
a finite amount of resources growth cannot be based on a mounting consumption of 
them (Schumacher, 1985). Sustainability refers to uses of natural resources in such a 
way that the earth can continue to meet the needs of all people and of future generations 
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(intra- and inter-generational justice, and interspecies justice). Environmental problems 
can be solved only if the impact of human activities is less than or equal to the rate at 
which the environment can replenish itself (Schmuck & Schultz, 2002).  
Psychology, as the science of human behavior, has played an important role in 
understanding and promoting sustainable development (Schmuck & Schultz, 2002). A 
body of research since the 1970s has focused specifically on proenvironmental behavior 
(e.g., Darnton, 2008; Gardner & Stern, 2002; Geller, Winett, & Everett, 1982; Gifford, 
2008; Stern, 2000a; Stern & Gardner, 1981; Wilson & Dowlatabadi, 2007), which has 
been defined as the behaviour that “harms the environment as little as possible, or even 
benefits the environment” (Steg & Vlek, 2009, p. 309).  
Within both popular and academic field, there is a wider recognition that 
proenvironmental behavior is in large part a function of environmental concern 
(Hackett, 1993). Furthermore, environment-behavior research has widely documented 
people’s increased concern for the environment in current societies (Fransson & 
Gärling, 1999). Consequently, a great deal of research has focused on individual 
different correlates of environmental concern, in the hope of explicating the factors that 
predict and promote proenvironmental behavior (Fransson & Gärling, 1999). 
Environmental concern is “a broad concept that refers to a wide range of phenomena – 
from awareness of environmental problems to support for environmental protection – 
that reflect attitudes, related cognitions, and behavioral intentions towards the 
environment” (Dunlap & Jones, 2002, p. 484). Most early studies tended to focus on 
sociodemographic correlates of environmental concern, with studies variously 
examining the relationship between environmental concern and participants’ age (e.g., 
Eagly & Kulesa, 1997; Howell & Laska, 1992; Nord, Luloff, & Bridger, 1998), political 
orientation (Daneshvary, Daneshvary, & Schwer, 1998; Dunlap, 1975; Hine & Gifford, 
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1991), gender (Arbuthnot & Lingg, 1975; Arcury & Christianson, 1990; Hunter, Hatch, 
& Johnson, 2004; Mohai, 1992; Schahn & Holzer, 1990), and education (e.g., Arcury & 
Christianson, 1990; Howell & Laska, 1992; Schahn & Holzer, 1990; Scott & Willis, 
1994). Although there remains some debate pertaining to the direction of these 
correlations, it is possible to suggest that the environmentally-concerned individual 
tends to be young, politically liberal, and highly educated (Bonnes, Carrus, & Passafaro, 
2006). 
Different conceptualizations of environmental concern have been used, 
nevertheless this construct has mostly been measured by means of the New 
Environmental Paradigm scale (NEP; Dunlap & Van Liere, 1978; Dunlap, Van Liere, 
Mertig, & Jones, 2000). The basic idea of the NEP is that an increasing number of 
people are currently developing a new revolutionary perspective toward the 
environment, based on the assumption that the state of our environment is becoming 
more and more precarious, thus compromising humans’ survival on earth (Dunlap et al., 
2000). Despite to its important role and diffusion in the academic field, the NEP and 
related research has been criticized (Dietz, Stern, & Guagnano, 1998; Fuhrer, Kaiser, 
Seiler, & Maggi, 1995; Stern, Dietz, Kalof, & 1995) for its lack of attention to social-
psychological variables in the processes of attitude formation and for the weak 
relationship shown in many studies with more behaviour-related indicators of 
environmental awareness. These studies revealed that higher environmental concern is 
associated with acting more proenvironmentally, although relationships are generally 
not so strong (e.g., Poortinga, Steg, & Vlek, 2004; Schultz & Zelezny, 1998; Vining & 
Ebreo, 1992): the reported bivariate correlations, although significant, are below .20 
(Fuhrer et al., 1995; Fransson & Gärling, 1999; Hines, Hungerford, & Tomera, 1986). 
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Often, environmental concern has been viewed as a product of attitudes, values, 
or worldviews, considered only in their global and abstract dimension, with the idea that 
these general evaluations, which are out of context, should remain constant across 
different objects or situations. Some authors have pointed out how this is probably an 
unrealistic assumption (Seligman, Syme, & Gilchrist, 1994; Zube, 1991). In an 
experimental study, Seligman et al. (1994) showed that people’s subjective ratings of 
personal value orientations can differ if these refer to general or specific environmental 
issues. In a similar way, Zube (1991) claimed the need to articulate global and local 
issues in environmental psychological research, pointing out that we cannot understand 
global phenomena without starting from their local dimensions. Again, Bonnes (1998) 
outlined the need to articulate global and local levels in the analysis of human-
environment relations, arguing that pro-environmental attitudes should be conceived as 
place-situated phenomena and therefore should be studied taking into account and 
dealing more directly with the places or situations they refer to or are embedded in. The 
importance of place-specific approaches in the study of people-environment interactions 
was outlined by several authors (e.g., Bonaiuto & Bonnes, 1996; Bonnes & Bonaiuto, 
2002; Bonnes & Secchiaroli, 1995; Canter, 1984, 1998; Gifford, 1998; Hubbard, 1996; 
Russel & Ward, 1982; Stokols & Shumaker, 1981; Uzzell, Pol, & Badenas, 2002), 
starting from the conceptual framework outlined by Canter (1977) in its Place Theory, 
which provides both a social-psychological model for studying people-environment 
relations and an environmentally-aware perspective for studying social interaction. A 
place-centered approach should also lead to better understanding of the interconnections 
between environmental perceptions/evaluations and social processes. For example, 
some contributions have shown how classical constructs developed in social psychology 
can be linked to environmental perceptions and evaluation processes, and particularly 
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how this link can be outlined by focusing on specific places and social contexts 
(Bonaiuto & Bonnes, 2000; Bonaiuto, Breakwell, & Cano, 1996; Devine-Wright & 
Lyons, 1997; Twigger-Ross, Bonaiuto, & Breakwell, 2002; Twigger-Ross & Uzzell, 
1996). For instance, a specific psychological dimension outlined by the place-centered 
approach, has been the concept of place identity (Proshansky, Fabian, & Kaminoff, 
1983). It refers to a conception of the self that has been constructed on the basis of the 
place to which individuals belong, and incorporates elements related to the public image 
of that place (Hay, 1998; Uzzell et al., 2002).  
The present dissertation addresses the issues above mentioned and is organized 
as follows. 
Chapter 2 focuses on a specific kind of environmental concern, mirrored by the 
perception of the seriousness of environmental problems as a function of the spatial 
dimension they refer to (i.e., local vs. global). In fact, cross-cultural studies found that 
people tend to perceive environmental problems as more serious at the global than at the 
local level (Dunlap, Gallup, & Gallup, 1993; Gifford et al., 2009; Schultz, Gouveia, 
Cameron, Tankha, Schmuck, & Franěk, 2005; Uzzell, 2000). This bias has been called 
environmental hyperopia (Uzzell, 2000) and more recently spatial bias (Gifford et al., 
2009). Research has shown that individual responsibility for environmental issues is 
greatest at the local level and decreases as the spatial level becomes more distant 
(Uzzell, 2000). Therefore, spatial bias could hinder proenvironmental behavior because 
of the lower sense of responsibility associated with problems at higher spatial levels. A 
cross-cultural study testing three potential explanations of spatial bias is here presented. 
The first explanation is based on coping strategies. When people face with 
environmental problems for which they cannot find an easy solution, they could try to 
redefine the situation in more positive terms (Bonaiuto et al., 1996; Druzhinina & 
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Palma-Oliveira, 2004). In this case, spatial bias would be a passive coping strategy by 
which people would reduce the perceived seriousness of their local environmental 
situation. According to this explanation, spatial bias will be higher when people have a 
stronger place identity. A second explanation is that spatial bias is a specific case of a 
more general self-serving bias. The latter refers to the tendency to view themselves in a 
more positive way compared to others. Place identity is still important for this second 
explanation because when people are strongly identified with their local environment, 
self-serving bias could take the form of a place-serving bias by means of a spatial bias. 
Going a little further, it is possible to argue that spatial bias would be greater for 
individuals who are happy, since research has shown that positive mood can increase 
self-serving bias (Johnson & Stapel, 2011). Thus, we tested the hypothesis that spatial 
bias will be higher for individuals showing higher levels of happiness. Finally, a third 
explanation is founded on the tendency of media to mainly sensitize the public on 
global environmental problems, giving less importance to the local ones (Uzzell, 2000). 
Therefore, spatial bias would be the consequence of people’s accuracy due to media 
exposure. Following this explanation, we hypothesized that spatial bias will be greater 
for individuals with higher perceived knowledge of environmental problems. 
Summarizing, in the study presented in chapter 2 we predicted that place identity, 
happiness, and perceived knowledge of environmental issues are positively associated 
with spatial bias. 
While chapter 2 addresses environmental concern related to specific 
environmental issues, chapter 3 and 4 will consider environmental concern as a general 
beliefs system regarding the relationship between human beings and natural 
environment. As stated earlier, most of the studies investigating this kind of 
environmental concern have used the NEP (Dunlap & Van Liere, 1978) as a theoretical 
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framework. Even though the terms sustainability and sustainable development have 
become frequently used in environmental literature, only one previous study has 
attempted to assess whether sustainable development principles can constitute a new 
environmental worldview able to actually affect a proenvironmental lifestyle. This study 
was put forward by Corral-Verdugo and colleagues (Corral-Verdugo, Carrus, Bonnes, 
Moser, & Sinha, 2008), who proposed the New Human Interdependence Paradigm 
(NHIP) as a new environmental worldview. They built up also a specific scale 
measuring this construct, which is explicitly based on two major pillars of sustainable 
development. The first one is the interdependence between human progress and nature 
preservation; the second one is the interdependence between the well being of the 
present and the future generations. Contrarily to the NEP, the NHIP is an environmental 
worldview which assumes a conciliation between anthropocentric and ecocentric 
environmental orientations. According to the NEP, having an environmental worldview 
which regards natural environment for its intrinsic value (i.e., ecocentric) would be 
incompatible with an environmental worldview focusing mainly on human needs (i.e., 
anthropocentric). However, some studies found that even though a negative correlation 
existed between anthropocentric and ecocentric worldviews in the U.S., participants 
from other countries (i.e., Brazil, Mexico, and Japan) showed a positive correlation 
between them (Bechtel, Corral-Verdugo, Asai, & González, 2006; Bechtel, Corral-
Verdugo, & Pinheiro, 1999).  
Corral-Verdugo and colleagues (2008) found that NHIP scale had a 
monodimensional structure and predicted better than the NEP scale self-reported water 
conservation in four different countries (i.e., France, Italy, Mexico, and India) of three 
continents. The studies reported in chapters 3 and 4 were carried out in a further 
different geo-cultural milieu (i.e., North America) and were based on a mail survey of 
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1600 households. In chapter 3, the psychometric properties of an extended NHIP scale 
(four more items were added to the original five-item scale) were at first verified, then 
this measure was used to predict both self-reported general ecological behavior and an 
objective measure of household water consumption (provided by the local water 
company). Water consumption appears as a particularly important dimension, if we 
consider the actual global situation of this needful natural resource. In fact, although 
much of the earth is covered by water, most of this is either too salty for human 
consumption and agriculture or locked up in ice and snow (Shiklomanov & Rodda, 
2003). As a consequence, many people face difficulties in accessing fresh water and 
currently nearly one in eight lack access to clean reliable water supplies (World Water 
Assessment Program, 2009). Addressing this problem is difficult as the growing world 
population and escalating levels of agriculture and industry mean that demands on fresh 
water are likely to increase. In addition, climatic changes are predicted to alter the 
natural availability of non-saline water, resulting in both shifts in the location of 
available water and greater uncertainty in fresh water supplies (World Bank, 2010).  
In order to further validate the revised NHIP scale, in chapter 4 it will be tested 
the full Value-Belief-Norm theory (VBN; Stern, 2000b) for the prediction of actual 
water consumption. In such a model, general environmental concern will be measured 
by the NHIP scale in place of the NEP scale. The VBN theory (Stern, 2000b; Stern , 
Dietz, Abel, Guagnano, & Kalof, 1999) links three theoretical approaches: Schwartz’s 
(1992, 1994) value theory, NEP (Dunlap & Van Liere, 1978), and Norm-Activation 
Model (NAM; Schwartz, 1977). According to Schwartz (1992, 1994), there is a set of 
56 universal human values which are trans-situational goals, varying in importance, that 
serves as guiding principles in people’s lives. They have been clustered in ten value 
types, which in turn can be summarized by two orthogonal dimensions: self-
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transcendence vs. self-enhancement and openness to change vs. conservation. In the 
first dimension altruistic and biospheric values oppose egoistic values, while in the 
second dimension independent action values oppose resistance to change values. Prior 
research shown that the self-enhancement vs. self-transcendence dimension is the most 
frequently associated with environmental concern (e.g., Schultz & Zelezny, 1998, 
1999). Thus, in this study we included only values taken from this dimension. The 
NAM was originally proposed by Schwartz (1977) to explain altruistic behaviors which 
were viewed as directly affected by feelings of moral obligation to act in helping others, 
namely moral or Personal Norms (PN). In the NAM, personal norms were supposed to 
emerge when people were aware about the negative consequences if not acting 
altruistically (Awareness of Consequences; AC) and when people attributed to 
themselves the responsibility for the helping behavior (Ascription of Responsibility; 
AR). Essentially, the VBN is an extension of NAM for its application to environmental 
behaviors, which some authors (i.e., Heberlein, 1972) considered as a kind of altruistic 
behavior. More specifically, the VBN model comprises a causal chain including 5 
variables: values, NEP, Awareness of harmful Consequences (AC) for environmental 
problems, Ascription of Responsibility (AR) of these consequences to themselves, and 
Personal Norms (PN) for proenvironmental action (Stern et al., 1995). Following the 
VBN theory, we hypothesize that self-transcendence value orientation positively will 
predict general environmental concern measured by the NHIP scale, and self-
enhancement value orientation will predict positively NHIP, differently from what 
emerged for the NEP. The hypothesized positive relationship between self-enhancement 
values and NHIP is motivated by the fact that the need for human development, which 
in NHIP is seen as compatible and interdependent with nature protection, would be 
especially promoted by self-enhancement values as wealth, social power, success, and 
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ambition (Howes & Gifford, 2009). Again, NHIP scale will affect the AC beliefs for 
water problems, which in turn will influence AR beliefs related to water problems. 
Finally, AR will affect PN for water conservation, which in turn negatively will affect 
the actual water consumption. 
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Chapter 2 
 
Cross-cultural evidence for spatial bias in beliefs 
about the severity of environmental problems 
 
 
 
 
 
 
 
Note: This chapter is based on a manuscript (which is presently - December 2011 - 
under review) titled “Cross-cultural evidence for spatial bias in beliefs about the 
severity of environmental problems” and authored by P.W. Schultz, T.L. Milfont, R. 
Chance, G. Tronu, , S. Luis, K. Ando, F. Rasool, and P.L. Roose. 
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2.1. Abstract 
Prior research has shown a tendency for environmental problems to be rated as more 
severe at the global level than at the local level. The present paper reports re-analyses of 
a large cross-cultural dataset (Study 1, k = 22, N = 3,277) and new cross-cultural data 
(Study 2, k = 5, N = 634) examining the prevalence of this spatial bias in the rated 
severity of environmental problems along with analyses of individual and country-level 
predictors of this bias. Results from multilevel modeling analyses showed that spatial 
bias was greater for individuals from less populated communities and with stronger 
place identity. Such pattern is interpreted as evidence for a “place-serving bias” in 
which the bias tempers the severity of environmental problems in one’s local area. 
Considering the large cross-cultural evidence, it is argued that spatial bias is a plausible 
candidate of a psychological universal identified by research in environmental 
psychology. 
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2.2. Introduction 
Environmental problems pose serious threats to life across the planet. These 
issues transcend national and even continental boundaries, and lend themselves to a 
cross-cultural perspective (Dunlap, Gallup, & Gallup, 1993; Milfont, in press; Schultz 
& Zelezny, 1999).  
Cross-cultural surveys have shown that laypeople recognize the impact of 
human behavior on global environmental changes, and that individuals are generally 
willing to act to protect the environment. However, research has also shown that 
individuals view environmental risks as more likely to happen elsewhere and to other 
people than in the local area and to oneself (e.g., Dunlap et al., 1993; Fleury-Bahi, 2008; 
Hatfield & Job, 2001; Lima & Castro, 2005; Pahl, Harris, Todd, & Rutter, 2005; Uzzell, 
2000). This belief that environmental risks are more likely elsewhere is an unrealistic 
perception of environmental conditions given the interdependence of natural systems. 
At the same time, this unrealistic and biased perception of environmental conditions is 
also pervasive and likely to function as a barrier for individuals to address local 
environmental problems. 
In the psychological literature, this unrealistic perception of global 
environmental problems as more severe than local environmental problems has been 
called “environmental hyperopia” (Uzzell, 2000) and more recently “spatial optimism” 
(Gifford et al., 2009). Although this spatial bias is now well-documented, no systematic 
study has so far been carried out to examine its likely explanations. The current work 
builds on a previous study by Gifford and colleagues (2009) with new data used to 
replicate their cross-cultural findings and explore the individual- and country-level 
predictors of spatial bias.  
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2.2.1. Understanding spatial bias 
What is exactly spatial bias? It refers to an individual’s tendency to incorrectly 
assess global environmental conditions as worse than local conditions (Schultz et al., 
under review). Interestingly, researchers have consistently found that individuals around 
the world, both from industrial and non-industrial countries, express concern about 
environmental issues. However, when focusing on their local area, the perceived gravity 
of these problems is lower than those of the global level (e.g., Dunlap, Gallup, & 
Gallup, 1993; Gifford et al., 2009; Hatfield & Job, 2001; Jianguang, 1994; Marques, 
Palma-Oliveira, Marques, & Ferreira, 1995; Milfont, Sibley, & Duckitt, 2010; Milfont, 
Abrahamse, & McCarthy, in press; Palma-Oliveira, 2001; Uzzell, 2000). For instance, 
in their cross-cultural investigation, Gifford and colleagues (2009) found that 
assessments of environmental conditions generally decreased as spatial distance 
increased (my area, my country, globally). Samples from 15 out of the 18 countries 
included in the study reported that environmental conditions (such as air quality, 
biodiversity, water, and traffic) were better in their area than in their country, and that 
the country’s conditions, in turn, were better than global ones.  
While acknowledgment of spatial bias is not new (Musson, 1974), researchers 
have only recently begun to explore this effect more systematically (Uzzell, 2000). In 
fact, environmental deprivation theory would suggest that greater environmental 
concern is linked to greater exposure to pollution and environmental degradation 
(Tremblay & Dunlap, 1978; Inglehart, 1995) and spatial bias runs contrary to early 
proposals that individuals would only be concerned about environmental problems to 
the extent that these were concrete, immediate and local (e.g., De Haven Smith, 1988). 
Indeed, spatial bias suggests that individuals can and do relate to impersonal, indirect 
and long-term problems like the destruction of the ozone layer or global climate change. 
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Furthermore, there appears to be a bias in this direction. Individuals appear to be more 
concerned about such problems at a global and international level than they are at the 
local or regional level, a result shared by people with different levels of knowledge, 
commitment and interest, and from countries with different degrees of environmental 
degradation.  
Unfortunately, Uzzell (2000) also reports that perceived individual responsibility 
for responding to environmental problems decreases as the distance increases. Although 
people feel that they are responsible for the environment at a local level, this is the level 
at which they perceive the lowest severity of problems. Ironically, the spatial level with 
the most seriously perceived environmental problems are those where people feel least 
personally responsible, and generally powerless to influence. These findings are 
important because environmental psychological theories that explore awareness of 
consequences and ascription of responsibility for environmental problems do not 
distinguish between different spatial levels (e.g., Stern, Dietz, & Kalof, 1993).  
 
2.2.2. Predictors of environmental spatial bias  
While previous studies have documented the tendency for environmental spatial 
bias, no cross-cultural studies have provided theoretically-driven explanations for the 
effect. Here three potential explanations for spatial bias are highlighted.  
First, environmental spatial bias could be the result of coping processes. 
According to the Transactional Model of Stress and Coping (Lazarus & Folkman, 
1984), individuals engage in two processes in coping with stressful events. In the 
primary appraisal, individuals first judge a particular event as stressful or not. If the 
event is judged as stressful, individuals then assess the coping resources and options in 
the secondary appraisal. Stress appraisal and coping strategies are also present in the 
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assessment of environmental problems. There is evidence that individuals are more 
likely to engage in environmental practices when they believe that environmental 
problems are a direct threat to their health and well-being. For example, Baldassare and 
Katz (1992) found that perceived environmental threat was strongly related to self-
reported proenvironmental behavior, and other studies have shown that perceived 
environmental threat is positively associated with proenvironmental attitudes (e.g., 
Milfont, Duckitt, & Wagner, 2010; Walsh-Daneshmandi & MacLachlan, 2000). This 
evidence suggests that by perceiving environmental problems as threatening and 
stressful, individuals engage in active coping. In other words, environmental problems 
that become markedly more threatening, or are at least perceived to be more 
threatening, seem to foster proenvironmental behavior aimed to make the situation less 
threatening. 
However, there is also evidence of passive coping strategies in dealing with 
threatening environmental problems. Especially if the problem is unlikely to change in a 
short period of time, individuals may try to redefine the perceived environmental threat 
in more positive terms. This could result, for example, with individuals reporting 
polluted beaches as not really polluted (Bonaiuto, Breakwell, & Cano, 1996), hunting 
and eating wild mushrooms from areas known to be affected by nuclear radiation 
(Druzhinina & Palma-Oliveira, 2004), or to perceive local environmental problems as 
less threatening than global ones. From this perspective, spatial bias can function as a 
passive coping strategy by which individuals assess global environmental problems as 
more severe to reduce the perceived threat of local environmental problems. From this 
threat-and-coping perspective, we predict that environmental spatial bias will be greater 
for individuals who have a stronger local identity.  
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A second potential explanation for environmental spatial bias draws on self-
serving biases in perceptions of place identity. Like social identity (Tajfel, 1978; Tajfel 
& Turner, 1979), place identity might influence environmental perceptions and 
judgments. People actively strive to maintain a positive place identity (Hugh-Jones & 
Madill, 2009). If there is a serious environmental problem in a place with which an 
individual closely identifies, the person may have a tendency to discount this problem. 
Hatfield and Job (2001) have demonstrated that optimism bias exists in environmental 
perceptions. For example, individuals tend to believe that negative environmental 
events are less likely to happen to their local community than to another location. These 
authors also showed that individuals believed that they knew more about preventing 
environmental hazards than their peers. In line with this work, Gifford and colleagues 
(2009) have also defined spatial bias in terms of comparative optimism and found that 
individuals from most countries perceive local environmental conditions to be better 
than national and global conditions. Importantly, health studies have also illustrated that 
optimistic bias relates directly with perceived control (Klein & Helweg-Larsen, 2002). 
Supporting this controllability account in the case of environmental assessments, Pahl 
and colleagues (2005) found that people did not display optimism bias when they were 
asked to make risk assessments in case of a hypothetical accident, over which they have 
no control. 
Following from this self-serving bias explanation, we would add that spatial 
biases can also be framed in line with recent studies of motivated social cognition. A 
sizeable volume of research has shown that individuals tend to view themselves as 
possessing more favorable qualities, and less unfavorable qualities, than the average 
person (Baumeister, 1999). This effect is quite robust, and extends to a range of 
personal qualities, including perceptions about future outcomes (Weinstein, 1980), and 
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even to one’s name, pet, and objects that one possesses (the “mere ownership effect,” 
Barone, Shimp, & Sprott, 1997; Gawronski, Bodenhausen, & Becker, 2007). Self-
serving explanations are useful because such perceptual biases help individuals to 
maintain a positive view of self, and they generally result from inflated views of self 
rather than deflated views of others (Epley & Dunning, 2000; Epley & Whitchurch, 
2008). Researchers have also found a robust and widespread optimistic bias concerning 
personal risks (Weinstein, 1989), whereby individuals think that their personal risk is 
less than that of their peers and subsequently resist efforts to encourage risk-reducing 
behaviors.  
From the self-serving and motivated social cognition perspective, environmental 
spatial bias is reflective of more general biased perceptions of self, and we speculate 
that happiness can influence this effect. Research has shown that self-serving biases are 
greater for individuals who are happy or in a positive mood (Johnson & Stapel, 2011). 
The boosting effect of positive mood on self-serving biases has been explained in terms 
of the increased cognitive flexibility led by positive mood. Individuals in a positive 
mood are more cognitively flexible when processing information required for self-
serving perceptions. Based on this evidence that positive mood increase self-serving 
biases, we predict that environmental spatial bias is greater for individuals reporting 
greater happiness levels. 
Finally, a third explanation for the spatial bias effect draws on communication 
channels and media exposure. As Uzzell (2000) questions, “is it that mass media 
coverage, the growth of environmental organizations and government interest in the 
environment has sensitized the public more effectively to global environmental issues 
than to local ones?” (p. 309). Hatfield and Job (2001) have also suggested that the 
slogan “think globally, act locally” may be misguided since thinking globally about 
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existing problems may cause people not to accept personal vulnerability, and ultimately 
to inhibit pro-environmental behavior (see also Rabinovich, Morton, Postmes, & 
Verplanken, 2009). Likewise, the cross-cultural study by Gifford and colleagues (2009) 
offers the possibility that optimistic spatial bias related to environmental conditions may 
be a consequence of media reports that have increased awareness and concern about 
global environmental problems, presuming that coverage of global problems exceeds 
that of local problems. They provide an accuracy explanation for their findings by 
arguing that the decreasing negative assessment of environmental conditions from 
proximate to more distal spatial levels could be accounted for in part by participant 
accuracy due to media exposure. In line with these arguments, it is here predicted that 
spatial bias will be greater for participants with higher perceived knowledge about 
environmental issues. 
 
2.3. Objective and hypotheses of the studies 
This chapter reports two cross-cultural studies to further explore spatial bias in 
environmental perceptions. We predict that spatial bias will be greater for participants 
with stronger local identity, with higher levels of happiness, and higher knowledge 
about environmental issues. Study 1 draws on data from previously published cross-
cultural studies (Schultz & Zelezny, 1999; Schultz et al., 2005). Prior publications from 
this dataset focused on values, and the structure of environmental concern. However, 
the dataset also contains a measure of local and global ratings of environmental 
problems, and thereby affords an opportunity to replicate and expand recent findings by 
Gifford et al. (2009). Given the many complexities involved in obtaining cross-cultural 
data, secondary analyses of this existing data seemed warranted, at least as foundation 
for new data. 
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Because the original data does not have specific individual-level measures of 
place identity, happiness or knowledge, we draw from publicly available country-level 
data to gather variables tapping these constructs. Similarly, because no previous 
research has attempted to empirically explain spatial bias, we also include other 
individual-level (e.g., age, sex) and country-level variables (e.g., individualism, gross 
national product, environmental sustainability index) to explore the extent to which 
such variables can also predict spatial bias. In Study 2, new cross-cultural data are 
presented in order to extend this work by specifically testing the expected predictions 
with individual-level measures of place identity, happiness, and knowledge.  
 
2.4. Study 1: Method 
 
2.4.1. Participants 
Participants were university students recruited from psychology and social 
sciences courses in 22 countries: Argentina, Brazil, Canada, China, Columbia, Costa 
Rica, Czech Republic, Dominican Republic, El Salvador, Ecuador, Germany, India, 
Mexico, New Zealand, Panama, Paraguay, Peru, Romania, Russia, Spain, United States, 
and Venezuela. The data were collected over an 8-year period, from 1996 to 2004 
(except data from China which were collected in 2010 and were not reported in the 
original publications). A target sample size of 90 was used in each country in order to 
provide adequate statistical power (.80) to detect a medium effect size (r~.30, Cohen, 
1992); however, this was not achieved in all cases (see Table 2.1). The students were 
mostly female (Nfemales = 2072, Nmales= 1089; 116 participants did not report sex) with an 
average age of 24 (M = 23.81, SD = 6.99; 140 participants did not report age). Most 
students (N = 787) reported growing up in a community with more than 1 million 
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residents, although there was considerable variability (N<10,000 = 748, N10,001-100,000 = 638 
N100,001-500,000 = 481, N500,001-1,000,000 = 347). Similarly, most participants (N = 1109) 
reported currently living in communities of 1 million or more residents (N<10,000 = 432, 
N10,001-100,000 = 574, N100,001-500,000 = 447, N500,001-1,000,000 = 436).  
 
Table 2.1: Study 1: Demographic characteristics of each sample and means of perceived severity of local and 
global environmental problems and ESI scores 
Country 
n 
Gender 
(% female) 
Mean 
Age 
Local Global 
Spatial 
Bias 
ESI 
2005 
Scaled 
ESI 
(relative) 
Study 1 (k = 22, N = 3,277)         
Argentina 54 59 22 2.39 1.81 0.59 62.7 0.39 
Brazil 208 73 27 2.47 1.56 0.91 62.2 0.37 
Canada 72 69 22 2.55 1.23 1.32 64.4 0.46 
China 71 17 21 2.04 1.48 0.56 38.6 -0.57 
Colombia 130 78 23 2.23 1.64 0.60 58.9 0.24 
Costa Rica 199 61 25 2.75 1.38 1.38 59.6 0.27 
Czech Republic 113 66 24 2.11 1.33 0.78 46.6 -0.25 
Dominican Republic 100 52 20 2.55 1.63 0.94 43.7 -0.37 
Ecuador 167 49 28 2.14 1.56 0.57 52.4 -0.02 
El Salvador 189 65 25 1.87 1.40 0.47 43.8 -0.37 
Germany 120 75 26 2.17 1.32 0.85 57.0 0.16 
India 208 66 20 1.94 1.44 0.50 45.2 -0.31 
Mexico 65 37 34 1.84 1.47 0.39 46.2 -0.27 
New Zealand 217 65 25 2.47 1.37 1.10 61.0 0.32 
Panama 97 67 22 2.92 1.53 1.38 57.7 0.19 
Paraguay 200 61 23 2.55 1.59 0.96 59.7 0.27 
Peru 217 70 22 2.46 1.70 0.77 60.4 0.30 
Romania 296 84 27 3.27 3.60 -0.33 46.2 -0.27 
Russia 119 16 18 1.98 1.35 0.62 56.1 0.13 
Spain 103 64 21 2.19 1.67 0.51 48.8 -0.17 
United States 169 70 21 2.50 1.46 1.04 53.0 0.00 
Venezuela 163 55 25 2.43 1.51 0.92 48.1 -0.19 
Note. ESI = Environmental Sustainability Index. The following equation was used to calculate the scaled ESI 
scores: [ESI – grand mean (ESI/25)]/25. In our calculations of scaled ESI, we used the grand mean of our 25 
independent countries (GM = 52.95) rather than the absolute grand mean of 50, which would correspond to the 
50th percentile in the ESI rating system. 
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2.4.2. Measures  
 
2.4.2.1. Individual-level measures 
Participants completed a paper-and-pencil questionnaire. The questionnaire 
contained a set of items designed to measure spatial environmental bias, self-reported 
pro-environmental behavior, environmental attitudes, value-based environmental 
concerns, connectedness with nature, and demographic items. The specific measures 
included in the present study are reported below, and descriptive statistics are presented 
in Table 2.2.  
Environmental spatial bias. Spatial bias in environmental perceptions was 
measured using a set of items about the severity of six environmental problems: 
deforestation, water pollution, air pollution, land pollution, overpopulation, and global 
warming. Each item was rated once at the community level (“In your community, how 
serious is each of the following environmental problems”) and once at the global level 
(“Worldwide, how serious is each of the following environmental problems”). The 
items were measured on a 4-point scale from 1 (extremely serious) to 4 (not at all 
serious). For evidence of structural invariance and discriminant validity of these two 
measures, see Schultz et al. (2005).  
The ratings were averaged to produce a measure of perceived local severity and 
global severity, and spatial bias was operationalized as the difference between local and 
global (average local minus average global; cf. Gifford et al., 2009). Lower scores 
reflect less spatial bias, or lower perceived severity of environmental problems at the 
local level compared to the global level. In line with Gifford et al. (2009), higher scores 
represent more “optimism” (i.e., positive ratings) about the quality of the local 
environment relative to the global environment. To test for the validity of this indicator, 
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an aggregated country-level correlation between our measure of spatial bias and the 
spatial bias scores reported in Gifford et al. (2009) was performed. Gifford et al. created 
their score from a different measurement tool which assessed twenty environmental 
conditions across 18 countries, ten of which overlap with the set of countries included in 
our study and we also added the New Zealand score obtained from Milfont et al. (in 
press, Study 1). A large significant effect was found, r(N = 11) = .84, p < .001, 
supporting the validity of our spatial bias measure which was used as the dependent 
variable in all analyses.  
New Ecological Paradigm (NEP) Scale. The NEP Scale measures the degree to 
which individuals view humans as part of nature rather than separate from nature and is 
used as an environmental attitudes measure (Dunlap, Van Liere, Mertig, & Jones, 
2000). The scale consists of 15 items which can also be combined to create four 
subscales: the Reality of Limits to Growth, Anti-anthropocentrism, the Fragility of 
Nature’s Balance, Rejection of Exemptionalism, and the Possibility of Ecocrisis. For the 
purpose of this study, NEP items were averaged to create one composite score. The 
items were measured on a 4-point scale from 1 (strongly agree) to 5 (strongly disagree) 
and later reverse scored so that higher values indicate greater proenvironmental 
attitudes. For review of cross-cultural studies using this scale, see Hawcroft and Milfont 
(2010). 
Environmental Motives Scale (EMS). The environmental motives scale was used 
to measure concern about environmental issues (Schultz, 2001). This 12-item scale 
provides quantitative assessments of three types of environmental concerns: egoistic 
(me, my health, my lifestyle, my future), altruistic (all people, children, future 
generations, people in the community), and biospheric (plants, marine life, animals, 
birds) (see Stern & Dietz, 1994). Items were rated on a scale from 1 (not important) to 7 
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(supreme importance). Our analyses were performed using mean-corrected scores. For 
evidence of structural invariance across countries and ethnic groups, see Schultz (2001) 
and Milfont, Duckitt and Cameron (2006). 
Inclusion of Nature in Self (INS). The INS is a single-item scale measuring the 
degree of connectedness the individual feels with nature (Schultz, 2002). The higher the 
score, the more connected the individual feels with nature. Scores ranged from 1 (no 
connection) to 7 (complete connection).  
Self-reported Proenvironmental Behaviors. A behavioral index was created from 
12 self-reported conservation behavior items. Example of items include how often 
individuals recycled newspapers, cans, or bottles, encouraged others to recycle, 
purchased reusable or recyclable containers, picked up litter, donated money to an 
environmental group. Items were rated on a scale from 1 (never) to 5 (very often). A 
mean score was created based on participant responses. For evidence of 
unidimensionality and structural invariance across cultures, see Schultz et al. (2005).  
 
Table 2.2: Descriptive statistics for the scales used in Study 1  
Scale 
Number 
of Items 
Cronbach’s 
α 
Scale 
range 
M SD 
Perceived severity of global issues 
(higher scores = better environmental 
conditions) 
06 .89 1-4 1.69 0.81 
Perceived severity of local issues 
(higher scores = better environmental 
conditions) 
06 .85 1-4 2.41 0.80 
New Environmental Paradigm 15 .71 1-5 4.62 1.40 
Egoistic environmental concern 04 .85 1-7 5.68 1.42 
Altruistic environmental concern 04 .77 1-7 6.08 1.12 
Biospheric environmental concern 04 .87 1-7 5.91 1.19 
Inclusion of nature in self 01 -- 1-7 4.62 1.40 
Self-reported proenvironmental behavior 12 .81 1-5 2.41 0.75 
Note. Aggregate scores were calculated by using the combined sample across studies: Study 1, 22 
countries (N = 3,277), Study 2, 5 countries (N = 634).  
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Demographic Information. Additional questions were asked regarding age, sex, 
estimated size of the community in which the participant grew up, and estimated size of 
the community in which the participant currently resides. 
 
2.4.2.2. Country-level measures 
Although the explanations of spatial bias outlined above are based on individual-
level theorizing, a set of five country-level variables were also included to examine their 
explanatory power of spatial bias. The indicators were publicly available to all countries 
included in the study. Three variables (happiness, media exposure and environmental 
sustainability index) were included to directly test our predictions. Individualism and 
gross national product scores were included for exploratory purposes because they have 
been shown to correlate to other psychological constructs in cross-cultural studies 
(Leung & Bond, 2004). 
Happiness. Happiness was measured with the single item “All things considered, 
how satisfied are you with your life as a whole these days?”, obtained from the World 
Database of Happiness . Individuals responded to this item using an 11-point scale 
ranging from 0 (dissatisfied) to 10 (satisfied). 
Media Exposure. Media exposure was measured by creating an index of nine 
items obtained from the World Values Survey Database. The items are as follows: (1) 
Frequently watches TV (1 = do not watch, 2 = 1-2 hours per day, 3 = 2-3 hours per day, 
4 = more than 3 hours per day), (2) How often do you use the PC (1 = never, 2 = 
occasionally, 3 = frequently, 4 = don't know what a computer is), and Information 
source (0 = not used last week, 1= used last week): (3) daily newspaper, (4) news 
broadcast on radio or TV, (5) printed magazine, (6) in depth reports on radio or TV, (7) 
books, (8) internet/email, and (9) talk with friends or colleagues. 
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Environmental Sustainability Index (ESI). This index scores countries based on 
their environmental performance in five domains: the maintenance of environmental 
systems at healthy levels, the extent of human impact on the environment, the level of 
environmental impact on humans, the social and institutional capacities to address 
environmental problems, and the level of global stewardship demonstrated by each 
country. The 2005 index was used as in Gifford at al. (2009) and obtained from Yale 
Center for Environmental Law and Policy. The ESI score serves as an objective 
measure of environmental quality for each country. 
Individualism. Individualism scores were obtained from Hofstede (2001). 
Individualism scores represent the opposite of collectivism, and “describes the 
relationship between the individual and the collectivity that prevails in a given society. 
It is reflected in the way people live together--for example, in nuclear families, extended 
families, or tribes--and it has many implications for values and behaviors” (Hofstede, 
2001, p. 209). 
Gross National Product (GNP). The Gross National Product (GNP) is an 
estimate of the country’s economic welfare based on imports and exports. GNP was 
obtained from World Bank.  
 
2.4.3. Data analyses 
Given the nested structure of our data, analyses were conducted as a hierarchical 
linear model (Raudenbush & Bryk, 2002). The hierarchical linear model utilizes data at 
both the individual level and the country level, as well as possible cross-level 
interactions. Traditional data analytic approaches, such as ANOVA or regression, 
assume independent data points. Because our data is nested within country, we utilized 
the multilevel modeling approach. Country served as the level-2 grouping variable, and 
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analyses reported are based on grand-mean centering. However, because our primary 
dependent variable (spatial bias) already had a meaningful zero point (0 = equal ratings 
for severity of local and global), this variable was analyzed in its raw form. 
Computations were performed in SPSS 18 using MIXED LINEAR and restricted 
maximum likelihood (REML) estimation. 
The model building process proceeded in the following manner. The first step 
was to estimate an unconstrained model with no level-1 (individual-level) or level-2 
(country-level) predictors. This null-model was used to calculate the intraclass 
correlation coefficient (ICC; ρ) which measures the proportion of observed variation in 
spatial bias associated with country. In the second step, level-1 variables were included 
to predict spatial bias. Level-2 variables were included as predictors of spatial bias in 
the final step. The multilevel model-building process tested each level-1 variable 
sequentially beginning with the strongest predictor, and removing nonsignificant 
predictors. The level-2 predictors were then examined, again sequentially and removing 
nonsignificant predictors.  
 
2.5. Study 1: Results 
 
2.5.1. Unconstrained model 
We began by examining spatial bias without using level-1 (individual) or level-2 
(country) predictors. Results from this null-model revealed a substantial degree of 
spatial bias, γ00 = .77, t(21.24) = 9.33, p < .001. On average, ratings of environmental 
problems were rated as much worse at the global level, than the local level (average 
difference of .77).  The random effects part of the model also showed a substantial 
amount of variability in spatial bias: between-participants variance (00 = .14) and 
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within-participants variance (σ = .56), yielding a ρ = .20. The ICC of .20 indicates that 
20% of the variation in spatial bias is attributable to country, while 80% of the variation 
is within-country, between-person variation. Due to such a large clustering effect, we 
cannot treat scores within country as independent for our further analyses (Luke, 2004). 
The equation for the random effects ANOVA is shown below in Equation 1.  
Yij = γ00 + μ0j + rij 
(Equation 1) 
 
2.5.2. Individual-level predictors 
Next, we analyzed the data by sequentially entering level-1 (individual-level) 
predictors. The level-1 predictors were: age, sex, the size of community in which 
participant grew up, the size of the community in which participant currently resides, 
Inclusion of Nature in Self Scale, the three environmental concerns (altruistic, 
biospheric and egoistic), the NEP Scale, and self-reported proenvironmental behaviors. 
Six predictors were nonsignificant when entered singularly into the equation (Inclusion 
of Nature in Self Scale, the three environmental concerns, NEP, and proenvironmental 
behavior). The significant predictors in order of effect were:  
sex (β = .060, t(3124.62) = 2.04, p < .05), the size of the community in which the 
participant currently resides (β = -.052, t(2959.32) = -5.02, p < .001), the size of the 
community in which the participant grew up (β = -.030, t(2973.98) = -3.10, p < .01), and 
age (β = -.008, t(3106.86) = -3.89, p < .000). 
The sequential analyses of the predictors revealed two uniquely and statistically 
significant predictors: the size of the community in which participant currently resides 
(β1j = -.052, t(2940.38) = -5.04, p < .001) and age (β2j = -.007, t(2940.38) = -3.49, p < 
.001). The reported results are from the final equation with both significant predictors 
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included in the model. Spatial bias was greater for younger individuals and for those 
currently living in smaller communities. The variability of this equation remains 
statistically significant (σij
 
= .53; Z = 38.21; p < .001), which indicates that other level-
1variables are required to fully explain spatial bias. The equation for this level-1 model 
is shown in Equation 2 below. 
Yij = β0j + β1j (Current community size) + β2j (Age) + rij + μ0j 
 (Equation 2) 
 
2.5.3. Country-level predictors 
In the next step, we analyzed five level-2 predictor variables. Three predictors 
were nonsignificant when entered singularly into the equation (Individualism, GNP, and 
Media exposure). The significant level-2 predictors of spatial bias were Happiness (01 = 
.251, t(17.30) = 3.08, p < .01) and ESI (02 = .022, t(17.30) = 2.31, p < .05). These 
results are from the final equation with both predictors included in the model. Spatial 
bias was greater in countries with average higher scores in happiness and environmental 
sustainability. The estimate of between-student variance (or residual variance of the 
intercepts) was still significant, 00= .07, Z = 2.74, p < .01, indicating that Happiness 
and ESI did not fully explain spatial bias and that other level-2 predictors are required. 
The equations for this level-2 model are shown in Equation 3 below.  
Level 1: Yij = β0j + rij 
Level 2: β0j = γ00 + γ01(Happiness) + γ02(ESI) + μ0j 
(Equation 3) 
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2.5.4. Combined model 
In the final step, we combined the significant level-1 and level-2 predictors into 
a single model. All four variables were still uniquely and statistically significant 
predictors of spatial bias. This final model decreased the between-participants variance 
(00) from .14 to .06 and the within-participants variance (σ) from .56 to .53, 
demonstrating that the inclusion of these individual-level and country-level variables 
has explained a substantial amount of spatial bias. However, the estimates are still large 
and significant, indicating that there remains a significant amount of unexplained 
country-level variance and especially individual-level variance on spatial bias.  
 
2.5.5. Summary of Study 1 and rationale for Study 2 
Study 1 re-analyzed published cross-cultural data to investigate spatial bias and 
its likely explanations. Supporting other cross-cultural data (Dunlap et al., 1993; 
Gifford et al., 2009; Uzzell, 2000), results indicate strong environmental spatial bias 
across 22 countries, in which participants perceived environmental problems 
(deforestation, water pollution, air pollution, land pollution, overpopulation, and global 
warming) to be more severe worldwide than in their local community. This study also 
expands previous research by using a multilevel approach to investigate individual- 
and country-level predictors. Spatial bias was greater for younger individuals and for 
those currently living in smaller communities, and in countries with average higher 
scores in happiness and environmental sustainability. 
These results provide support for some of our predictions. First, there is indirect 
support suggesting that spatial bias may be linked to greater local identity. Residents of 
small towns (which are often also rural towns) have been shown to express stronger 
community ties (Ponzetti, 2003), so the question on current community size can be 
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seen as a proxy indicator of identity to one’s community. By living in smaller 
communities, participants experience greater local identity, which might lead them to 
discount serious environmental problems with the place they closely identify with. 
Higher happiness reported in a country was also associated with greater spatial bias. 
This relationship was observed at the country level, whereas our predicted association 
between spatial bias and happiness was proposed at the individual level. We 
acknowledge the risk of committing the reverse ecological fallacy by assuming that 
relationships between variables at the individual level correspond to the same 
relationships at the culture level (Jargowsky, 2005). But in line with evidence of a link 
between positive mood and increased self-serving bias (Johnson & Stapel, 2011) and in 
support to our predictions, the findings suggest that the level of happiness experienced 
in a country can lead to self-serving assessments of environmental conditions, whereby 
these conditions are assessed as much better locally than elsewhere. Finally, media 
exposure in a country did not significantly predict spatial bias, but the expert, objective 
measure of environmental quality provided by the ESI score provide some support for 
the explanation that greater knowledge about environmental issues is associated with 
higher spatial bias.  
The re-analyses of published data in Study 1 allowed the replication of spatial 
bias in another large cross-cultural dataset and the examination of some predictors of 
this bias, but has limited the test of specific predictions. To further explore this topic, 
Study 2 reports new cross-cultural data which utilizes the same survey instrument as 
Study 1, with new scales added to measure individual-level constructs hypothesized to 
be associated with spatial bias: happiness, place identity, and perceived knowledge 
about environmental issues. 
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2.6. Study 2: Method 
 
2.6.1. Participants  
Participants for Study 2 were university students from five countries (see Table 
2.3): Argentina, Japan, New Zealand, Pakistan, and Portugal. The data were collected 
over a 3-year period, from 2009 to 2011. The students were mostly female (Nfemales = 
350, Nmales= 282; two participants did not report sex) with an average age of 22 (M = 
23.12, SD = 5.62; three participants did not report age). Most students reported growing 
up in a community with less than 100,000 residents (N<10,000 = 111, N10,001-100,000 = 200, 
N100,001-500,000 = 128, N500,001-1,000,000 = 55, N>1,000,000 = 129), and most participants 
reported currently living in communities of 1 million or more residents (N<10,000 = 67, 
N10,001-100,000 = 122, N100,001-500,000 = 159, N500,001-1,000,000 = 77, N>1,000,000 = 195). 
 
Table 2.3: Study 2: Demographic characteristics of each sample and means of perceived severity of local and 
global environmental problems and ESI scores 
Country 
n 
Gender 
(% 
female) 
Mean 
Age 
Local 
Globa
l 
Spatial 
Bias 
ESI 
2005 
Scaled ESI 
(relative) 
Study 2 (k = 5, N = 
634)    
     
Argentina 100 52 30 1.84 1.27 0.57 62.7 0.39 
Japan 237 41 20 3.04 1.66 1.38 57.3 0.17 
Pakistan 100 49 23 2.46 1.49 0.97 61.0 0.32 
Portugal 101 91 21 1.97 1.30 0.67 39.9 -0.52 
New Zealand 96 63 21 2.43 1.45 0.99 54.2 0.05 
Note. ESI = Environmental Sustainability Index. The following equation was used to calculate the scaled ESI 
scores: [ESI – grand mean (ESI/25)]/25.In our calculations of scaled ESI, we used the grand mean of our 25 
independent countries (GM=52.95) rather than the absolute grand mean of 50, which would correspond to the 
50th percentile in the ESI rating system.  
 
2.6.2. Measures 
In this study, the same survey was used with the addition of three new measures. 
As in Study 1, six items (deforestation, water pollution, air pollution, land pollution, 
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overpopulation, and global warming) were rated once at the community level and once 
at the global level, and spatial bias was operationalized as the difference between these 
two scores (local minus global). This spatial bias score was used as the dependent 
variable in all analyses.  
Happiness. The subjective happiness scale measures current state of happiness 
(Lyubomirsky & Lepper, 1999). The measure contains four items: “In general, I 
consider myself…” (on a 7-point scale anchored by not a very happy person and a very 
happy person), “Compared to most of my peers, I consider myself…” (on a 7-point 
scale anchored by less happy and more happy), “Some people are generally very happy. 
They enjoy life regardless of what is going on, getting the most out of everything. To 
what extent does this characterization describe you?”, and “Some people are generally 
not very happy. Although they are not depressed, they never seem as happy as they 
might be. To what extent does this characterization describe you?” (both on a 7-point 
scale anchored by not at all and a great deal). Cronbach’s alphas ranged from .44 for 
Pakistan to .86 for New Zealand (αaverage = .73). This measure also showed configural 
invariance across countries: χ2(10) = 13.53; χ2/df = 1.35; CFI = 1.00; and RMSEA = 
.053 (CI90% from .00 to .12). 
Place Identity Scale. This scale measures the extent to which the individual feels 
their current residency location as part of their identity. Following on Breakwell’s 
(1993) four processes model of identity, place-related continuity, self-esteem, self-
efficacy and distinctiveness were measured using eight items (e.g., “I feel a sense of 
togetherness with others who live here”). This scale is rated from 1 (strongly agree) to 5 
(strongly disagree). The scale was reverse-scored so that higher numbers represent 
greater place identity. Cronbach’s alphas ranged from .81 for Portugal to .94 for 
Argentina (αaverage = .87). This scale showed acceptable fit, and some evidence of 
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configural invariance across countries: χ2(100) = 441.24; χ2/df = 4.41; CFI = .91; and 
RMSEA = .16 (CI90% from .15 to .18). 
Knowledge. Three questions measured the degree of knowledge the individual 
has for the country they live, their current community, and worldwide environmental 
problems. Participants indicated how knowledgeable they are about environmental 
problems in these three spatial locations on a scale ranging from 1 (not knowledgeable) 
to 7 (very knowledgeable). Cronbach’s alphas ranged from .59 for Pakistan to .94 for 
Argentina (αaverage = .86). This scale also showed acceptable fit, providing some 
evidence of configural invariance across countries: χ2(4) = 10.99; χ2/df = 2.75; CFI = 
.99; and RMSEA = .12 (CI90% from .036 to .20). 
Table 2.4 reports the descriptive statistics of the measures. 
 
Table 2.4: Descriptive statistics for the scales used in Study 2 
 
Scale 
Number 
of Items 
Cronbach’s 
α 
Scale 
range 
M SD 
Perceived severity of global issues 06 .76 1-4 1.48 0.47 
Perceived severity of local issues 06 .88 1-4 2.50 0.82 
New Environmental Paradigm 15 .74 1-5 2.51 0.60 
Egoistic environmental concern 04 .86 1-7 5.15 1.54 
Altruistic environmental concern 04 .81 1-7 5.62 1.29 
Biospheric environmental concern 04 .89 1-7 5.46 1.39 
Inclusion of nature in self 01 -- 1-7 3.81 1.58 
Self-reported proenvironmental behavior 12 .78 1-5 2.52 0.69 
Happiness 04 .73 1-7 4.82 1.23 
Place identity 08 .87 1-5 2.64 0.91 
Perceived knowledge 03 .86 1-7 3.66 1.30 
Note. Aggregate scores were calculated by using the combined sample across studies: Study 1, 22 
countries (N = 3,277), Study 2, 5 countries (N = 634). 
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2.6.3. Data Analyses  
Multilevel analyses were again performed using grand-mean centered variables, 
except for spatial bias which was analyzed in its original units and for the three types of 
environmental concerns from the Environmental Motives Scale which were analyzed 
using mean-corrected scores. Besides the multilevel analyses, multigroup confirmatory 
factor analyses were also performed to test for the configural invariance of the three 
new measures across countries. Configural invariance is tested by constraining the 
factor structure of each measure to be equal across groups, and it is satisfied if the basic 
model structure is invariant across groups, indicating that participants from different 
countries conceptualize the constructs in the same way (Milfont & Fischer, 2010; 
Vandenberg & Lance, 2000). The chi-square to degrees of freedom ratio (χ2/df), the 
comparative fit index (CFI), and the root mean square error of approximation (RMSEA, 
and its 90% confidence interval) were used to assess the degree to which the data fit the 
model. Models with χ2/df, CFI and RMSEA having values respectively close to 3.0, 
0.95 and 0.06 or better indicate good fit (Carmines & McIver, 1981; Hu & Bentler, 
1999). Multigroup confirmatory factor analyses were performed using LISREL 8.7 and 
maximum-likelihood estimation procedures, taking the observed covariance matrix as 
the input. 
 
2.7. Study 2: Results 
 
2.7.1. Unconstrained model 
The unconstrained model without level-1 (individual) or level-2 (country) 
predictors was tested first (see Equation 1). Results from the null-model again revealed 
a substantial degree of spatial bias, γ00 = .92, t(4.07) = 6.39, p < .01. On average, ratings 
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of environmental problems in these five countries were worse at the global level than 
the local level (average difference of .92). The between-participants variance (country-
level, 00 = .10) and the within-participants variance (individual-level, σ = .45) yielded a 
ρ = .28. This indicates that 28% of the variation in spatial bias is attributable to country.  
 
2.7.2. Individual-level predictors 
We then entered level-1 (individual-level) predictors in the model. The level-1 
predictors were the same as those in Study 1, plus happiness, place identity, and self-
reported knowledge. Seven predictors were nonsignificant when entered singularly into 
the equation (age, sex, Inclusion of Nature in Self Scale, altruistic environmental 
concern, egoistic environmental concern, happiness, and perceived knowledge); three 
predictors were marginally significant (p < .09) and were kept for further analyses. The 
significant level-1 predictors in order of effect were: the NEP Scale (β = .130, t(503.51) 
= 2.05, p < .05), self-reported proenvironmental behavior (β = -.075, t(626.55) = -1.86, p 
= .06), the size of the community in which participant growth up (β = -.056, t(618.93) = 
-2.73, p < .05), place identity  (β = .053, t(623.52) = 1.75, p = .08), the size of the 
community in which participant currently resides (β = -.049, t(615.14) = -2.25, p < .05), 
and biospheric environmental concern (β = .040, t(600.28) = 1.72, p = .09). 
The sequential analyses of the predictors revealed four unique predictors: the 
NEP Scale (β1j = .145, t(598.69) = 2.28, p < .05), self-reported proenvironmental 
behavior (β2j = -.10, t(598.69) = -2.31, p < .05), community size participants growth up 
(β3j = -.070, t(598.69) = -3.36, p < .01), and place identity (β4j = .070, t(598.69) = 2.17, p 
< .05). These reported results are from the final equation with all predictors in the 
model. Unexpectedly, spatial bias was greater for those who reported lower 
proenvironmental behaviors and higher proenvironmental attitudes. This seems to 
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indicate that by acting locally to protect the environment, individuals can buffer the 
bias, such that the severity of local environmental problems is viewed as less serious 
than global problems. In contrast, spatial bias is positively associated with the broader 
construct of environmental attitudes perhaps because they share the same level of 
cognitive abstraction (see discussion of Construal Level Theory below). More 
consistent with results from Study 1, spatial bias was greater for those who growth up in 
smaller communities. Importantly, and supporting predictions, spatial bias was greater 
for participants who felt more attached to the place they live. The variability of the 
equation remained statistically significant (σij
 
= .44; Z = 17.28; p < .001), and the 
equation for this model is shown in Equation 4 below. 
Yij = β0j + β1j (NEP Scale) + β2j (Proenvironmental behaviors) + β3j (Hometown 
community size) + β4j (Place identity) + rij + μ0j 
(Equation 4) 
2.7.3. Country-level predictors and combined model 
Analyses then proceeded to test the same five level-2 predictor variables from 
Study 1: Happiness, ESI, Individualism, Media Exposure, and GNP. When entered 
singularly into the equation, only GNP had a very small and marginally significant 
influence on spatial bias (01 = 1.24E-7, t(2.73) = 2.48, p = .097), suggesting a trend of 
greater spatial bias in richer countries. Given this trivial effect and the fact that our 
analyses are based on five countries only, the level-2 analyses should be considered 
with caution. Nevertheless, we run a combined level-1 and level-2 model including the 
NEP Scale, proenvironmental behaviors, hometown community size, place identity, and 
GNP. All variables remained marginally or statistically significant predictors of spatial 
bias (p < .10 for all). This model decreased the between-participants variance (00) from 
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.10 to .04 but did not markedly alter within-participants variance (σ) which decreased 
from .45 to .44. 
 
2.7.4. Spatial Bias or Accurate Perceptions? 
Throughout these studies, spatial bias has been operationalized as local minus 
global ratings of environmental quality. However, the results from Study 1 and from 
Gifford et al. (2009) show that spatial bias is predicted by the Environmental 
Sustainability Index (ESI) score of the country. This finding suggests that what we have 
termed “bias” may in fact reflect accurate ratings. Indeed, some countries do have a 
better local environmental quality compared to the global average, although certainly 
not all of them. The prediction that spatial bias would be greater for participants with 
higher knowledge about environmental issues follows this idea. To further explore this 
issue, data from the two studies were pooled in order to conduct a supplemental analysis 
of ESI and spatial bias using scores from 25 countries and 27 samples. These data are 
shown in Table 2.1. As expected, spatial bias was positively and significantly correlated 
with ESI (beta = .48, t(25) = 2.72, p = .01; constant = -.44; b = .023). The scatterplot 
showing this relationship is presented in Figure 2.1, along with the regression line for 
the subjective bias scores (shown as dotted).  
A “scaled ESI” score was built up by scaling the original ESI units (from 1 to 
100) to the same units as the environmental ratings for local and global (from 1 to 4), 
and then converting these to reflect the relative difference between the local (using the 
scaled score) minus the global (average of the 27 scaled scores). The resulting objective 
index is shown in Table 2.1. These scores should be interpreted with caution, as they are 
based on a number of underlying assumptions, but here are presented just as a starting 
point for assessing the validity of the “bias” measures. These scale scores provide an 
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“objective” assessment of the relative quality of the local environment compared to the 
global. Because the scaled ESI score is in the same units as our measure of spatial bias, 
the objective scores can then be plotted in the same scatterplot. For comparison, the 
objective spatial bias score was plotted by using ESI on the same graph (constant = -
2.12; b = .04). For clarity of presentation, the ESI range of our countries (from 30 - 70) 
rather than the full 1-100 range of possible ESI scores are here plotted. For each 
country, the degree to which the spatial bias score deviates from the plotted objective 
line represents “bias.” Note that in every case (except for Romania), the subjective bias 
scores are above the objective line (i.e., they are indeed biased). Despite the outlier of 
Romania, the slopes of the two lines (subjective = .023; objective = .04) are quite 
similar, suggesting a generally consistent amount of bias across the differing levels of 
country environmental quality.  
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Figure 2.1. Spatial bias in beliefs about the severity of environmental problems across 25 countries and 
27 samples 
 
Note: ESI is the Environmental Sustainability Index. Dots represent each of the 27 samples reported in 
the two studies. The dashed line represents the bivariate regression equation using ESI to predict 
subjective bias scores (calculated as severity ratings at the local level minus severity ratings at the global 
level; range from -2 to +2). The solid line represents the scaled objective quality of the local environment, 
relative to the global environment calculated using the ESI score (range from -2 to +2). Country labels: 
AR1 = Argentina (Study 1), AR2 = Argentina (Study 2), BR = Brazil, CA = Canada, CN = China, CO = 
Colombia, CR = Costa Rica, CZ = Czech Republic, DO = Dominican Republic, EC = Ecuador, SV = El 
Salvador, DE = Germany, IN = India, MX = Mexico, NZ1 = New Zealand (Study 1), NZ2 = New 
Zealand (Study 2), PA = Panama, PY = Paraguay, PE = Peru, RO = Romania, RU = Russia, ES = Spain, 
US = United States, VE = Venezuela. 
 
2.8. Discussion 
This chapter reports results from two cross-cultural studies examining spatial 
bias and its possible explanations. A large number of studies have shown that 
individuals perceive the severity of environmental problems as greater at the global 
level compared to the local area they live. Strong spatial bias was observed across 
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participants from 22 countries (Study 1) and 5 countries (Study 2). Three possible 
explanations for this perceptual bias were here presented. It was predicted that spatial 
bias would be greater for participants with stronger place identity, with higher levels of 
happiness, and higher knowledge about environmental issues. Evidence was found only 
for the association between spatial bias and place identity. Below it is provided a more 
detailed discussion of each of the significant contributions of these studies. 
 
2.8.1. Spatial bias as a universal psychological phenomenon 
One of the clearest findings from this set of studies was the large degree of 
spatial bias in environmental perceptions found across our large cross-cultural data. The 
pervasive nature of this effect might suggest that it is a universal psychological 
phenomenon. Human psychological universals have been conceptualized as “core 
mental attributes that are shared at some conceptual level by all or nearly all non-brain-
damaged adult human beings across cultures” (Norenzayan & Heine, 2005, p. 763). 
There is now strong cumulative evidence that spatial bias is experienced by individuals 
across many cultures. Indeed, our study is consistent with a large cross-cultural body of 
data showing spatial bias from individuals from at least 40 countries (Dunlap et al., 
1993; Gifford et al., 2009; Uzzell, 2000). Moreover, the independent scores of spatial 
bias are significantly correlated across the three larger cross-cultural studies. The 
Dunlap et al. score is significantly associated with the Gifford et al. score (rho = .85, p < 
.001) and our score (rho = .42, p < .01), which are also significantly associated with 
each other (rho = .64, p < .001).
1
 The spatial bias scores for Dunlap et al., Gifford et al. 
                                               
1 Spearman’s rho correlations were computed between the scores because of the ordinal nature of the 
data. Considering that not all countries overlapped, the SPSS Multiple Imputation command was 
employed to fill empty cells and yield data for all 45 countries (for a similar approach, see Smith Peterson 
& Schwartz, 2002).  
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and our studies are presented in Table 2.5. These results provide substantial cross-
cultural evidence of spatial bias and the possibility that this psychological phenomenon 
is universal. 
 
Table 2.5: Summary of spatial bias from large cross-cultural datasets 
Country 
Dunlap et al. 
(range -99 to +99) 
Gifford et al. 
(range -3 to +3) 
Schultz et al. 
(range -2 to +2) 
Argentina   0.58 
Australia   1.16  
Brazil 23 0.60 0.91 
Canada 61 1.35 1.32 
Chile 47   
China   0.56 
Colombia   0.60 
Costa Rica   1.38 
Czech Republic   0.78 
Denmark 80   
Dominican Republic   0.94 
Ecuador   0.57 
El Salvador   0.47 
England   0.94  
Finland 60 1.16  
France  0.92  
Germany 64 0.79 0.85 
Hungary 23   
India -02 0.03 0.50 
Italy  0.59  
Ireland 63   
Japan 42 0.47 1.38 
Mexico 39 0.25 0.39 
Netherlands 60 0.76  
New Zealand  1.21 1.05 
Nigeria -10   
Norway 78   
Pakistan   0.67 
Panama   1.38 
Paraguay   0.96 
Peru   0.77 
Philippines 30   
Poland 02   
Portugal -45 0.32 0.99 
Romania  -0.30 -0.33 
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Russia -03 -0.12 0.62 
South Korea 08   
Spain  0.64 0.51 
Sweden  1.20  
Switzerland 65   
Turkey 01   
United Kingdom 49   
Uruguay 46   
United States 38 0.65 1.04 
Venezuela   0.92 
Note. Bold-faced scores indicate instances of non-spatial bias. Data from England and United Kingdom were 
treated as from distinct countries. Calculation of scores from the Dunlap et al. (1993, Figure 4) dataset is 
described in Footnote 3. Scores were calculated from the Gifford et al. (2009, Table 3) dataset by subtracting the 
mean ratings of current global environmental conditions from the mean ratings of current local environmental 
conditions; and data from New Zealand were obtained from Milfont et al. (in press, Study 1). The scores for 
Argentina and New Zealand in the Schultz et al. column are the averages from Study 1 and Study 2. The virtually 
identical scores obtained for these two countries in independent studies several years apart provides support for 
the stability of spatial bias (see our Table 1). 
 
In their analysis of psychological universals, Norenzayan and Heine (2005) 
discuss a hierarchical taxonomy to describe four degrees of universality that can be 
observed cross-culturally. The taxonomy is derived from three questions about the 
comparability of a particular psychological trait or phenomenon across cultures: (1) is 
the particular psychological phenomenon the same or different across cultures?, (2) 
even if the phenomenon is the same or nearly the same, do people from different 
cultures express the phenomenon in the same situations?, and (3) even if the 
phenomenon is the same, and is expressed in the same situations, is the phenomenon 
expressed with the same facility or frequency across cultures? The answers to these 
questions yield one case of nonuniversal and three levels of universals: nonuniversals 
(psychological phenomenon different across cultures; e.g., certain statistical and 
dialectical reasoning strategies that are historically and culturally bound), existential 
universals (same phenomenon but expressed in different ways; e.g., rules in similarity 
judgements), functional universals (same phenomenon and same functional expression 
but differential accessibilities; e.g., internal attributions of causality), and accessibility 
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universals (same phenomenon, expression, and degree of accessibility; e.g., the mere 
exposure effect).  
This taxonomy serves as a useful heuristic to assess the universality of spatial 
bias. Considering that spatial bias has been observed in a large number of countries and 
via different measurement strategies, it seems reasonable to propose that spatial bias is a 
plausible functional universal candidate. Spatial bias seems to be cognitively available 
to people in many cultures and has functionally the same expression across cultures 
(i.e., serves as an awareness-buffer of the severity of environmental problems in one’s 
local area), but also seems to vary in its accessibility (see discussion below). Future 
studies in the area should focus on testing this possibility further. 
 
2.8.2. Explaining spatial bias 
One goal of this chapter was to provide independent evidence of spatial bias 
across cultures, as discussed above. A second goal was to provide some possible 
explanations of this phenomenon. Three explanations were here proposed and tested. 
First, it was predicted that environmental spatial bias would be greater for individuals 
with higher place identity. This prediction was based on an identity perspective whereby 
individuals would tend to discount the severity of local environmental problems in order 
to maintain a positive local identity (cf. Hugh-Jones & Madill, 2009). Second, it was 
predicted that environmental spatial bias would be greater for individuals reporting 
greater happiness levels, which was based on evidence of a boosting effect of positive 
mood on self-serving biases (Johnson & Stapel, 2011). Finally, Gifford et al. (2009) 
have suggested an accuracy explanation for spatial bias, arguing that media exposure 
might have increased awareness and concern for global environmental problems (more 
so than for local environmental problems). Here it was thus predicted that spatial bias 
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would be greater for individuals reporting higher perceived knowledge about 
environmental issues. In other words, the aim was to test whether spatial bias was more 
accessible, as a psychological phenomenon, to those expressing more positive place 
identity, to those with greater dispositional happiness, and those with more perceived 
knowledge about environmental problems. 
Evidence was found only for the place identity explanation. In both studies, 
spatial bias was greater for individuals who grow up or are currently living in smaller 
communities. Given that residents of small towns tend to express stronger community 
ties (cf. Ponzetti, 2003), individuals who grow up and are living in smaller communities 
would have more positive local identity, which might explain their tendency to discount 
serious environmental problems in the place they closely identify with. Confirming this, 
the same effect was found when considering a specific measure of place identity in 
Study 2. Individuals greatly endorsing statements such as “I feel a sense of togetherness 
with others who live here”, “I belong to the place I live in” and “I am proud to live in 
this place” showed greater spatial bias. Again, this seems to indicate that due to a 
stronger identification to the local area, individuals express greater spatial bias as a 
mean to discount the severity of environmental problems attributed to their local 
community. In this context, spatial bias seems to express a “place-serving bias” through 
which individuals protect their local community from any association with damaging 
environmental problems. 
The influence of place identity on spatial bias supports the argument put forward 
above that although pervasive, this psychological phenomenon varies in its 
accessibility. Empirical evidence supported here the hypothesis that spatial bias is more 
accessible to those who have stronger links to their community. There is also evidence 
suggesting that spatial bias is greater in developed than in developing countries. In their 
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cross-cultural study, Dunlap et al. (1993) gathered data from 12 industrialized and 12 
developing countries, and in one question asked participants (N = 29,708) to rate the 
quality of the environment for their nation, their local community and the world as a 
whole. A visual inspection of their Figure 4 clearly shows that participants in 
industrialised countries were more likely to rate the quality of the world’s environment 
as “very” or “fairly” bad compared to participants in the developing countries. 
Additional analyses of their data show that the average spatial bias score was much 
higher for industrialized countries (58.75) than developing countries (17), and that 
spatial bias was absent or very small in five of the developing countries (India, Poland, 
Russia, South Korea, and Turkey).
2
  
Their explanation for this difference between industrialized and developing 
countries in the assessment of local and global environments is similar to the argument 
of the environmental deprivation theory (Tremblay & Dunlap, 1978). Dunlap et al. 
(1993) argue that the local environment is viewed less positively then the global 
environment in developing countries due to their “first-hand observation of or 
experience with environmental deterioration” (p. 13). In other words, spatial bias is less 
accessible in individuals from developing countries due to their greater exposure to 
pollution and environmental degradation. 
Because these findings suggest varying accessibility of spatial bias for those 
with greater place identity and experience with environmental problems, this 
psychological phenomenon cannot be seen as an accessibility universal (Norenzayan & 
Heine, 2005). However, the results of the two studies presented in this chapter show that 
                                               
2
 Spatial bias scores were calculated from the Dunlap et al. (1993, Figure 4) dataset by subtracting the 
percentages of respondents who rated the quality of the local’s environment as “very or “fairly” bad from 
the percentage ratings for the world’s environment (explaining negative signs). Scores were reversed 
scored to have positive values, and average scores were then calculated for industrialized and developing 
countries. 
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spatial bias is pervasive and does not reflect accurate ratings of environmental problems 
(i.e., it is indeed biased). Further support for spatial bias comes from the Milfont et al. 
(in press, Study 2) paper. Because spatial bias has been linked to comparative optimism, 
they examined whether individual differences in optimism could explain this bias. They 
found that dispositional optimism did not attenuate spatial bias. Therefore, there exists 
strong evidence to support spatial bias as a candidate of functional universal. If this 
possibility is supported, environmental psychology research would be able to claim the 
identification and delimitation of a psychological universal. 
 
2.8.3. Caveats and Limitations 
While the reported research provides a large and diverse cross-cultural dataset, 
there are a number of limitations that should be noted. First, here were proposed and 
tested three possible explanations of spatial bias, but this was not an exhaustive list. For 
instance, in broad social psychological terms, spatial biases could be explained as a 
general process analogous to stereotyping. Similar to the assessments toward 
individuals from an “outgroup”, environmental assessments of distant locations would 
be more negative and more similar than the environmental assessments of one’s own 
location. Distance assessment studies have provided some evidence in this direction 
(Palma-Oliveira, Nunes, & Van der Kellen, 2009). Second, although it is here claimed 
that spatial bias is a distinct psychological phenomenon, it is still to be empirically 
tested whether this bias is merely a special case of optimism bias or indeed unique. 
Some scholars have framed spatial bias in terms of comparative optimism (Gifford et 
al., 2009; Hatfield & Job, 2001; Pahl et al., 2005), but perhaps comparative optimism 
and spatial bias are special cases of a broader cognitive process. 
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For example, Milfont (2010; Milfont et al., in press) have recently used the 
Construal Level Theory (Liberman & Trope, 2008; Trope & Liberman, 2003) as a 
framework for explaining spatial and temporal biases related to the perception of 
environmental problems. According to this theory, an event is more psychologically 
distant when it takes place farther into the future (temporal distance), when it occurs in 
more remote locations (spatial distance), when it is less likely to occur (hypothetical 
distance), and when it happens to people dissimilar from oneself (social distance). 
Events that are psychologically distant are viewed in more abstract and super-ordinate 
terms (high-level construals), while events psychologically closer are viewed in more 
concrete and detailed terms (low-level construals). High-level mental representations 
are more abstract, simpler, coherent and more schematic than low-level representations.  
Environmental conditions are often uncertain (hypothetical distance), take place 
farther into the future (temporal distance), are perceived to be more likely to occur in 
distant geographical locations (spatial distance), and to people less like oneself (social 
distance). Milfont (2010) argues that because environmental conditions are 
psychologically distant they are assessed with a high level of construal. Given that 
environmental conditions are already similarly assessed in terms of more schematic and 
abstract level of mental representation, any specific assessment that highlights distance 
would increase this high-level representation and would lead to similar biases.  
In line with Construal Level Theory, Milfont (2010) contend that the biases in 
the assessment of environmental conditions can be explained by the underlying high-
level mental representation they share. That is, the psychological mechanism associated 
with representing an object or situation (in this case, environmental conditions) in a 
high-level construal lead to similar assessments of the object or situation. For example, 
the assessment of environmental conditions that take place farther into the future, and 
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are perceived to be more likely to occur in distant geographical locations and to people 
less like oneself, will be represented at a high-level of construal and as a result will be 
similarly assessed. Empirical findings seem to support this view, with similar biases in 
the assessment of environmental conditions shown for temporal distance (Gifford et al., 
2009), spatial distance (Uzzell, 2000), and social distance (Fleury-Bahi, 2008). Thus, it 
is maintained that these biases are a reflection of the underlying high-level mental 
representation of environmental conditions. Similarly, some cognitive biases, such as 
comparative optimism and spatial bias, are to some extent analogous because they all 
involve some type of psychological distance (e.g., social and spatial distance), and as a 
result have underlying high-level mental representations of the distant object. Using 
Construal Level Theory for integrating cognitive biases seems a fertile area for future 
theoretical and empirical research. 
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The Influence of the  
New Human Interdependence Paradigm (NHIP)  
on Household Water Consumption 
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3.1. Abstract 
Sustainable Development (SD) has become the new reference paradigm for 
understanding and managing the relationship between human beings and the biosphere. 
It is based on the idea of the interdependence between human development and nature 
conservation, and it also encompasses the interdependence both of current and future 
generations.  
In a previous study, some authors proposed a New Human Interdependence Paradigm 
(NHIP) scale, which takes into account the principles of Sustainable Development for 
measuring general environmental concern. In the current paper, a revised NHIP scale 
was a better predictor of self-reported proenvironmental behavior than traditional 
measures such as the NEP scale. When both NHIP and NEP scales were included into 
the regression equation, NHIP was a better predictor than NEP scale. More remarkably, 
NHIP was the only predictor of observed residential water consumption.  
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3.2. Introduction 
During the past 30 years, researchers in Environmental Psychology tried to 
determine which factors affect proenvironmental intentions and behaviors (e.g., 
Bamberg & Möser, 2007; Bonnes, Passafaro, & Carrus, 2006; Steg & Vlek, 2009). 
Environmental attitudes are among the most deeply studied variables for this purpose 
(Milfont & Duckitt, 2010). Even though general environmental attitudes have often 
shown a little direct influence on proenvironmental behaviors (e.g., Poortinga, Steg, & 
Vlek, 2004; Schultz & Zelezny, 1998; Vining & Ebreo, 1992), they are still a worthy 
study target. In fact, they are often among the earlier factors predicting 
proenvironmental behaviors in psychological causal models and, as hypothesized by the 
Value-Belief-Norm theory of environmentalism (VBN; Stern, 2000b), their influence on 
behavior would be mediated by more specific environmental beliefs (e.g., Ajzen, 1985; 
Bamberg, 2003; Corral-Verdugo, Bechtel, & Fraijo-Sing, 2003; Nordlund & Garvill, 
2003). 
The interest around environmental attitudes engendered hundreds of studies 
which labeled them in many ways such as environmental concern and environmental 
worldviews (Schultz, Gouveia, Cameron, Thanka, Schmuck, & Franěk, 2005). The 
many expressions and scales used, have rendered more difficult to include general 
environmental attitudes into a broad theoretical framework (Stern, Dietz, & Kalof, 
1993; Castro, 2006). The most appreciable attempt in this respect has been the above 
mentioned VBN (Stern, 2000b), which states that general environmental attitudes would 
be influenced by universal human values, in particular those from the Schwartz’ (1992, 
1994) self-transcendence and self-enhancement value orientations.  
Although there is no agreement about the best way to measure environmental 
concern, the most widely used instrument has been the New Environmental Paradigm 
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(NEP) Scale (Dunlap & Van Liere, 1978; Dunlap, Van Liere, Mertig, & Jones, 2000), a 
tool aimed at evaluating to what extent individuals agreed with a set of ecological 
beliefs stemming from a vision of humankind as a part of nature. A central point among 
these ecological or proenvironmental beliefs is that nature can be valued either for its 
usefulness (anthropocentric or anti-NEP orientation) or for its intrinsic value (ecocentric 
or pro-NEP orientation). However, this measure was conceived more than 30 years ago 
and since then a number of developments in the knowledge of environmental issues 
prepared the way for a major shift in thinking to the role played by human beings in 
respect to the natural world. These new ideas based on the interdependence, and not the 
opposition, between human needs and nature preservation, were first developed among 
scientific and political fields (e.g., United Nation’s world conferences on environmental 
issues) and now they could be endorsed by general people.  
Here we propose a study aimed at further validating a new measure of 
environmental concern, which could include some NEP beliefs, but is more specifically 
grounded on the most recent ideas concerning how the world should be managed, 
namely by Sustainable Development (SD) principles. 
In the following, we will first describe the most common way to consider 
general environmental attitudes and beliefs in environmental literature, namely the 
dichotomy between anthropocentric versus ecocentric worldviews. Then, we will test a 
revised New Human Interdependence Paradigm scale (NHIP; Corral-Verdugo, Carrus, 
Bonnes, Moser, & Sinha, 2008): a tool measuring a new environmental worldview 
which is supposed to better grasp how people see the relationship between humans and 
natural world.  
 
 
  
63 
 
3.2.1. The Current Environmental Worldview 
In the mid-1970s, Dunlap and Van Liere (1978) challenged the idea that the 
anthropocentric Human Exemptionalism Paradigm (HEP) was still the main 
environmental worldview in Western societies. This environmental beliefs system, also 
known as Dominant Social Paradigm (DSP; Pirages & Ehrlich, 1974), emphasized 
beliefs in material abundance, continuous progress, unlimited growth, and a view of 
nature as something to be subdued for these human goals (Dunlap, 2008). This is, 
essentially, an anthropocentric beliefs system that places the human being in the center 
of everything (Gooch, 1995). Conversely, Dunlap and Van Liere claimed that 
Americans were shifting towards a new environmental worldview, which they called 
NEP (Dunlap & Van Liere, 1978). The NEP can be thought as an ecocentric beliefs 
system including the necessity to pose limits to growth, the importance of preserving 
the balance of nature, and the need to reject the anthropocentric notion that nature exists 
solely for human use. These authors argued that the NEP ideas, already popular in the 
academic and intellectual circles, were also becoming accepted among the general 
public. 
The operational level of the New Environmental Paradigm was firstly 
represented by the 12-item NEP scale, which in 2000 was revised in order to increase its 
content validity, facing with problems of its sexist wording (e.g., the use of mankind 
was replaced by humankind), and to balance the pro- and anti-NEP items. The “New 
Ecological Paradigm” scale, as it was renamed, was a 15-item scale with 8 pro-NEP and 
7 anti-NEP items. The greater awareness of emerging environmental problems such as 
the global warming, led the authors to include into the revised version items tapping two 
new facets of this environmental worldview: the likelihood of eco-crises and the anti-
exemptionalism (meaning that people are not exempt from the laws of nature). 
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Recently, some authors tested competing models of the factorial structure of the scale, 
finding that it would be preferable to treat it as five correlated subscales: “balance of 
nature”, “limits to growth”, “anti-anthropocentrism”, “likelihood of ecocrises”, and 
“antihuman exemptionalism” (Amburgey & Thoman, 2011). However, other studies 
shown this construct to be unidimensional (Pierce & Lovrich, 1980; Poortinga, Steg, & 
Vlek, 2002; Schultz, 2000), or having either two (Kortenkamp & Moore, 2001; 
Thompson & Barton, 1994) or three dimensions (Milfont, Duckitt, & Cameron, 2006; 
Milfont & Duckitt, 2004; Schultz et al., 2005; Stern & Dietz, 1994). Nevertheless, 
Soyez (2009) pointed out that all the three main measurement approaches of 
environmental concern (i.e., Dunlap & Van Liere, 1978; Stern et al., 1993; Thompson & 
Barton, 1994) encompass two main dimensions: the ecocentric and the anthropocentric 
orientations. For instance, Thompson and Barton’s (1994) ecocentric dimension would 
coincide with the biospheric dimension introduced by Stern and colleagues (1993) and 
with Dunlap and Van Liere’ (1978) balance of nature subscale. These two 
environmental orientations are both supposed to positively affect proenvironmental 
behavior, but for diverse reasons and to a different extent: ecocentric concern would 
origin a greater commitment for proenvironmental behavior for the intrinsic value 
attributed to the nature, whereas anthropocentric concern would lead to nature 
conservation if it is functional to gain better conditions for the self. Therefore, when 
non-environmental behaviors could better satisfy human needs than proenvironmental 
ones, the latter are less likely to be performed by anthropocentric individuals (Heat & 
Gifford, 2006; Thompson & Barton, 1994). Conversely, ecocentric individuals are more 
likely to engage in proenvironmental behaviors even if they are not easy to perform and 
not directly rewarded.  
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Studies on the relationship between the ecocentric NEP and the anthropocentric 
HEP often found a negative bivariate correlation, hence the conclusion that they are 
incompatible belief systems. However, some authors found that, even though a marked 
dichotomy was found across U.S. samples, these dimensions correlated positively 
among Brazilian, Japanese, and Mexican participants (Bechtel, Corral-Verdugo, & 
Pinheiro, 1999; Bechtel, Corral-Verdugo, Asai, & Gonzáles, 2006; Corral-Verdugo & 
Armendáriz, 2000). Following the outcomes of the these studies and the theoretical 
background emerged in several United Nations’ conferences on environmental issues, 
Corral-Verdugo and colleagues (Corral-Verdugo et al., 2008) have recently stated that 
the NEP is being replaced by a new environmental worldview based on Sustainable 
Development (SD) concept.  
 
3.2.2. A new environmental worldview based on the Sustainable Development concept 
During the 1960s a greater awareness about changes in the biosphere resulting 
from human activities and their effects on the environment (e.g., climate change) led 
worldwide political and scientific community to think about new ways to ensure basic 
human welfare and livable environments. Problems like overpopulation, rapid 
urbanization, and energy overconsumption as drivers of environmental change needed 
new scientific knowledge to face with them (Bonnes & Secchiaroli, 1992).  An example 
in this direction was the MAB (Man & Biosphere) Programme, launched by UNESCO’s 
General Conference in 1971, which was an international scientific plan aimed at 
promoting the rational use and conservation of the biospheres’ resources and for the 
improvement of the global relationship between humankind and the environment 
(UNESCO, 1973). Since the MAB Programme began 40 years ago, it promoted an 
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amount of science based knowledge culminating in more functional philosophical 
visions about environmental issues, which are at the base of SD paradigm. 
The SD was defined by the United Nations as the “development that meets the 
needs of the present without compromising the ability of the future generations to meet 
their own needs” (WCED, 1987, p. 43). Three postulates derive from SD definition: the 
inter- and intra-generational justice, the global orientation, and the anthropocentric 
approach (Sherrer, 2009). The first stresses that SD paradigm is aimed not only at 
facing with environmental issues, but also with social and economic ones. The global 
orientation means that SD paradigm has to promote worldwide changes and, as a 
consequence, it should commit people all over the world. Finally, the anthropocentric 
approach is central to separate the SD worldview from classical and extreme 
environmentalist worldviews (e.g., BANANA, Built Absolutely Nothing Anywhere 
Near Anyone,  Stephens, 2005), which neglect human needs and progress achievement 
if it is necessary to preserve physical and biological features of the current environment 
(Corral-Verdugo et al., 2008; Corral-Verdugo, Bonnes, Tapia-Fonllem, Fraijo-Sing, 
Frías-Armenta, & Carrus, 2009; Pearce & Warford, 1993). Conversely, SD paradigm is 
a more dynamic vision assigning a central role to human beings in leading the 
interdependence process between people and nature. They should not only avoid natural 
resources exploitation, but ascribe the responsibility for their sustainable use and 
renewal to themselves (environmental stewardship). It is noteworthy that the first 
principle of the Rio Declaration on Environment and Development states: “Human 
beings are at the center of concerns for sustainable development. They are entitled to a 
healthy and productive life in harmony with nature” (United Nation, 1992, p.1). Of 
course, this kind of new environmentally responsible anthropocentrism is also distant 
from an egoistic and exploitative attitude: it is still aimed at improving human’s life 
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conditions, but is different for what is the place of human beings in the ecosystem. They 
would not be exempt from the laws of nature and actively should promote a wise natural 
resources management. 
Two other principles of the Rio Declaration (United Nations, 1992) are 
particularly important in defining SD paradigm. One states that “the right to 
development must be fulfilled so as to equitably meet development and environmental 
needs of present and future generation” (p. 1), and the other states that “in order to 
achieve sustainable development, environmental protection shall constitute an integral 
part of the development process and cannot be considered in isolation from it” (p. 1). 
The former principle implies that SD can be obtained only if the current environmental 
practices take into account the temporal interdependence between the current and the 
future generations, in particular for what regards the use of natural resources and the 
environmental pollution. The importance of considering the temporal perspective as a 
central aspect of an environmental worldview has also been outlined in some studies 
showing that future-oriented individuals have higher proenvironmental concern (Corral-
Verdugo et al., 2009; Corral-Verdugo & Pinheiro, 2006; Joireman, Lasane, Bennett, 
Richards, & Solaimani, 2001).  
The interdependence between human progress, defined as the goal to achieve 
better conditions of life for all human beings, and nature preservation, is the other Rio 
Declaration’s principle on which the NHIP scale is based on.  
The ideas about SD, which have been consolidated in several United Nations’ 
world conferences (e.g., Rio de Janeiro, 1992; Johannesburg, 2002), would begin to 
penetrate into the general public consciousness forming a new environmental 
worldview.  
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3.3. Objective and hypotheses  
The problem of freshwater supply for human life and other living species is one 
of the main issues of 21
st
 century (Brown & Falvin, 1999; Rosegrant, Cai, & Cline, 
2003). Billions of people around the world have a very insufficient access to this natural 
resource for drinking and sanitation (Bartram, 2008). Water demand is greatly 
increasing due to population growth, water pollution, and overexploitation, among 
others (UNESCO-WWDR, 2009). For these reasons, water conservation has been one 
of the main behavioral targets addressed from Environmental Psychology in the past 
decade. However, most of the studies have used self-reported measures of water 
conservation (e.g., Corral-Verdugo et al., 2008; Gatersleben, Steg, & Vlek, 2002), 
which are known to be affected by reliability problems related to social desirability 
(e.g., Hamilton, 1985).  
Corral-Verdugo and colleagues (2008) found that NHIP scale was an 
unifactorial construct having an acceptable internal consistency (α = .78), and it was a 
better predictor of self-reported water conservation compared to the NEP scale across 
four countries (France, Italy, Mexico, and India) in three different continents. In the 
present study, conducted in a further geo-cultural milieu (North America), we first 
tested the psychometric properties of an extended NHIP scale (four more items were 
added to the original 5-item scale). Then, it was expected the NHIP scale to be a better 
predictor of both a measure of general ecological behavior and, more remarkably, an 
objective measure of household water consumption.  
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3.4. Method 
 
3.4.1. Participants and Procedure 
Households for the initial survey were randomly selected from three different 
socioeconomic regions of the city of San Marcos (California), based on property value.  
An initial survey of 1600 residential addresses was conducted by using 
Dillman’s Tailored Design Method (2000). Households first received a notification 
postcard in the mail explaining the study. The postcard indicated that they could opt-out 
of the survey. Then, households received a letter encouraging them to complete an 
attached survey which contained demographic questions as well as questions regarding 
their opinions and beliefs about water use. The survey also requested informed consent 
from the participants, which authorized our research team to access their household 
water usage from the local water company. Of the initial 1600 selected households, 501 
(272 female and 216 male, 13 did not report gender) responded. Their ages ranged from 
18 to 91 (M = 49.90; SD = 14.40). Among respondents, 47.1% were from middle, 
25.3% middle/high, and 27.5% high socio-economic level. Of these, 359 provided a 
signed release to access their water data. Of the 359 households that opted in to the 
study, 35 were excluded from the study because their prior water usage was unavailable. 
This resulted in 324 usable cases for analysis.  
 
3.4.2. Measures 
The monthly usage data provided by the water company for the month of July 
2010 (when the survey was realized) were collected for detecting actual household 
water consumption. 
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The following measures were included in the self-report questionnaire used for 
the survey. 
General Ecological Behavior (GEB) scale. It included 6 items taken from the 
General Ecological Behavior scale (GEB scale; Kaiser, 1998). Participants were asked 
to rate how often they did each of six common environmental actions (i.e., used less 
electricity, saved energy by adjusting your home thermostat, etc.) in the last six months. 
The response scale ranged from never (1) to very often (5).  
NEP Scale. It included 6 items taken from the New Ecological Paradigm scale 
(Dunlap, Van Liere, Mertig, & Jones, 2000).  
NHIP Scale. It consisted of 9 items, since 4 items were added to the original 5-
item NHIP scale in order to improve the scale reliability. The response scales for both 
NEP and NHIP ranged from strongly disagree (1) to strongly agree (5). 
The last section of the questionnaire included sociodemographics and the 
informed consent signature. 
 
3.5. Results 
 
3.5.1. Dimensionality of the scales 
For the GEB scale, the Principal Components Analysis (PCA) showed that all 
the six items load on a single factor (factor loadings ranged from .33 to .78) explaining 
43% of the total variance. The PCA for the NEP scale showed that all the six items load 
on a single factor (factor loadings ranged from .62 to .82) explaining 58% of the total 
variance. Finally, the PCA for the NHIP scale showed that all the 9 items load on a 
single factor (factor loadings ranged from .47 to .83), explaining 52% of the total 
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variance. Table 3.1 shows means, standard deviations, Cronbach’s alphas, and 
intercorrelations among all the measures in the study. 
 
Table 3.1: Means, Standard Deviations, Cronbach Alphas, and Intercorrelations for demographics, 
environmental concern measures (NEP and NHIP), General Ecological Behavior, and Water 
Consumption. 
 M SD α Gender SES Age NEP NHIP GEB 
Gender 1.44 .50  -      
SES 1.80 .84  .01 -     
Age 49.8 14.32  .18** .01 -    
NEP 3.51 .83 .85 -.20** -.04 -.06 -   
NHIP 3.97 .62 .88 -.20** -.01 .01 .71** -  
GEB 3.85 .62 .72 -.10* .10* .03 .19** .33** - 
Water  .57 .36  .14** -17** .02 -.05 -.12* -.16** 
Note. NEP = New Environmental Paradigm; NHIP = New Human Interdependence Paradigm; GEB 
= General Ecological Behavior; Water = Water Consumption. Water consumption refers to the use 
per day measured in cubic feet. Each cubic foot corresponded to 748 gallons per cubic foot.  
* p<.05 ** p<.01 
 
 
Because NHIP and NEP scales were highly correlated (r =.71, p<.001), a 
Confirmatory Factor Analysis (CFA) was run by combining the items of both scales. 
The test for the unifactorial solution produced a significant Chi-square (χ2(90) = 719.75, 
p < .001), whilst the values of NNFI and CFI were .93 and .94 respectively, and the 
RMSEA equaled to .12. In the test for the two-factor model, the Chi-square was equally 
significant (χ2(89) = 491.80, p < .001), but there were better values than the unifactorial 
solution for NNFI and CFI (.95 and .96 respectively), and also for the RMSEA (equals 
to .10). The better fit of the two-factor model was statistically confirmed by the 
significance of the comparison between the two competing solutions (Δχ2(1) = 227.95, p 
< .05). Thus, even though NEP and NHIP were highly correlated, they proved to be two 
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distinct factors. Table 3.2 shows the lambdas for the two-factor model CFA including 
the items of the NHIP and the NEP scales. 
Table 3.2: Lambdas from the CFA for the Two-Factor Model of the NHIP and the NEP Items. 
 Lambdas 
New Human Interdependence Paradigm scale 
 Human beings can progress only by conserving nature’s 
resources. 
.76 
 Human beings can enjoy nature only if they wisely use its 
resources. 
.63 
 Human progress can be achieved only by maintaining ecological 
balance. 
.82 
 Human beings can simultaneously progress and protect nature. .40 
 Preserving nature now means ensuring the future for human 
beings. 
.79 
 We must reduce our consumption levels to ensure the well-being 
of the present and future generations. 
.80 
 Protecting nature surely provides economic benefits. .67 
 If we pollute natural resources today, people in the future will 
absolutely suffer the consequences. 
.70 
 Human progress and protection of nature are perfectly compatible 
with each other. 
.37 
New Environmental Paradigm scale 
1. The balance of nature is strong enough to cope with the impacts 
of modern industrial nations (reverse coded) 
.53 
2. If things continue at their present course, we will soon experience 
a major ecological catastrophe 
.78 
3. The balance of nature is very delicate and easily upset .75 
4. When humans interfere with nature it often produces disastrous 
consequences  
.71 
5. The so-called ecological crisis facing humankind has been greatly 
exaggerated (reverse coded) 
.71 
6. Humans are severely abusing the environment .71 
 
 
3.5.2. NEP and NHIP predicting General Ecological Behavior and objective water 
consumption 
In order to test the predictive power of NHIP on sustainable behavior, two 
hierarchical regression analyses were performed with both the General Ecological 
  
73 
 
Behavior measure and the average-per-day actual water consumption as criterion 
variables. In order to control for sociodemographic variables, Gender and SES were 
entered in the first step of the analyses. The NEP was entered in the second step, 
whereas NHIP was included in third step. 
Table 3.3 displays betas, adjusted R
2
s, and R
2
 changes for each predictor of both 
GEB and actual water consumption.  For GEB as a criterion, Gender and SES were 
significant in the first step, F(2, 481) = 4.86, p < .01, indicating that a greater 
proenvironmental behavior is performed by women and people with a higher SES. After 
controlling for Gender and SES, NEP was significant in the second step, ∆F(1, 480) = 
16.13, p < .001. However, when NHIP was entered in the third step, it and SES were the 
only significant predictors of GEB in the final regression equation, ∆F(1, 479) = 42.54, 
p < .001. The final regression equation explained 12% of the variance in GEB. 
 
Table 3.3: Hierarchical Regression Analysis for Predicting General Ecological Behavior (GEB) and Actual 
Water Consumption from New Environmental Paradigm (NEP) and New Human Interdependence Paradigm 
(NHIP), After Controlling for Gender and SES  
 
General Ecological Behavior  
(N = 484) 
 Actual Water Consumption 
(N = 314) 
Predictors β Adj R2 ∆R2  β Adj R2 ∆R2 
Step1  .02 .02**   .03 .04** 
Gendera -.10*    .13**   
SESb .10*    -.15**   
Step 2  .05 .03***   .03 .001 
Gender -.07    .13**   
SES .11*    -.15**   
NEP .18***    -.03   
Step 3  .12 .08***   .04 .01* 
Gender -.04    .11*   
SES .10*    -.14**   
NEP -.09    .08   
NHIP .40***    -.16**   
Note: aA negative coefficient means that women perform higher on a dependent variable. bA positive 
coefficient means that an higher SES is positively associated with a dependent variable.  
* p<.05 ** p<.01 *** p <.001 
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For water consumption as a dependent variable, Gender and SES were 
significant in the first step of the analysis, F(2, 311) = 6.41, p<.01, indicating that less 
water consumption is associated with higher SES. The NEP scale was not significant in 
the second step of the analysis, ∆F(1, 310) =.25, n.s. The final regression equation was 
significant, ∆F(1, 309) = 4.51, p < .05. When NHIP scale was entered in the third step 
of the analysis, it, was a significant predictor of water consumption as well as Gender 
and SES. 
 
3.6. Discussion 
Results of this study replicate previous findings of Corral-Verdugo et al.’s 
(2008) research regarding a new measure of environmental worldview based on SD 
principles, namely the NHIP scale.  
First of all, the present findings show that the revised 9-item NHIP scale is a 
unifactorial construct and is more reliable (α = .88) than the original 5-item scale (α = 
.78). Even though NHIP and NEP were highly positively correlated (r = .71), they 
proved to be two distinct factors. This is in line with Corral-Verdugo et al.’s (2008) 
findings, which showed that NHIP was correlated .52 with Limits to Growth and .72 
with Balance of Nature. Such results indicate that the NHIP could be, at least partially, 
emerged from the NEP (Corral-Verdugo et al., 2008). Possibly, the necessity to 
preserve the balance of nature could also be hold in the NHIP worldview, wherein the 
ecological balance is seen as a fundamental necessity for human development and 
progress promotion. However, the NHIP scale can also be differentiated from the NEP 
scale as a new environmental worldview which envisages the compatibility, and not the 
opposition, between ecocentric and anthropocentric worldviews. Until now, 
environmental psychology literature has shown that the HEP-NEP dichotomy is more 
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accentuated in the U.S. rather than in other cultures, which should mean a lower 
endorsement of American citizens to the SD principles (measured throughout the NHIP 
scale). This pattern found an echo also in this study, where the lambda values for two 
items of the NHIP scale (i.e. “Human beings can simultaneously progress and protect 
nature” and “Human progress and protection of nature are perfectly compatible with 
each other”) were particularly low. However, the overall findings of the present study 
seem also to suggest that American citizens could be in a transition stage towards a 
more functional general environmental attitude. Nonetheless, such pattern could have 
been affected by the specific geo-cultural context of this research (i.e., Southern 
California), where there is a strong component of Mexican immigration. In fact, some 
studies have outlined that in Mexican communities correlation between HEP and NEP 
sub-dimensions is positive, indicating that they can held both of them at the same time 
(Corral-Verdugo & Armendáriz, 2000; Bechtel et al., 2006). Further research in the 
U.S. should control for the ethnic composition of the studied sample.  
The findings of the present study showed how the NHIP scale is able to predict 
both self-reported general and, in line with Corral-Verdugo et al. (2008), actual specific 
sustainable behavior better than the NEP scale. Remarkably, NHIP was the only 
predictor (except demographics) of both general ecological behavior and objective 
water consumption, when both NHIP and NEP were included in the regression 
equation. This could indicate that having a worldview that takes into account SD 
principles and the necessity to preserve the natural environment also for anthropocentric 
motives could be more effective in promoting proenvironmental behaviors. 
Even though the variance in water consumption accounted for by the NHIP and 
demographics was quite low (i.e., only 4%), it should be noted that it refers to an actual 
behavior. Furthermore, the NHIP scale negatively predicts this behavior, meaning that 
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the endorsement of SD principles could trigger a more sustainable use of water. These 
results are particularly meaningful if we consider that the error due to respondents’ 
social desirable answers is common in attitude-behavior research (e.g., Schuman & 
Johnson, 1976). For example, Hamilton (1985) found that participants’ evaluations 
about their own water consumption were not consistent with their objective 
consumption. The low NHIP's influence on water consumption could also be justified 
by the principle of compatibility, which states that it is difficult to find high correlations 
between attitudes and behaviors when they are not measured at the same level of 
specificity (Ajzen, 1988; Fishbein & Ajzen, 1975). In our case, NHIP and NEP scales 
measure general environmental attitudes, whereas water consumption is a specific 
environmental behavior. This is also in line with the better results obtained with the 
general proenvironmental behavior as a criterion. In this case, 12% of the variance in 
the GEB was accounted for by the two predictors and NHIP was the only significant 
predictor when both of them were included into the regression equation (with the 
exception of SES). Thus, as suggested by the VBN theory of environmentalism (Stern, 
2000b), water consumption could be better explained by more specific attitudes and 
beliefs, as mediators of the influence of general proenvironmental attitudes (as the 
NHIP). Finally, the low variance in water consumption explained by NHIP could be due 
to the specific nature of this behavior, which some authors have defined as an impact-
oriented behavior (Gatersleben et al., 2002). Impact-oriented behaviors are those which 
have an actual impact on the environment, even though people are not aware about that. 
Conversely, intent-oriented behaviors would be performed because they are perceived 
to be environmentally beneficial, even though they have not a real effect on the 
environment (Stern, 2000b). Poortinga, Steg, and Vlek (2004) suggest that intent-
oriented behaviors are more affected by attitudinal variables, whereas impact-oriented 
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behaviors are more affected by sociodemographic variables, such as households size 
and income (see also Gatersleben et al., 2002; Steg, 1999). In line with this, we found 
that Gender and SES were important predictors of water consumption with females and 
low income households to be more associated with a lower water consumption.  
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Chapter 4 
 
The VBN Model and the NHIP scale predicting  
Household Water Consumption  
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4.1. Abstract 
The Value-Belief-Norm (VBN) theory of environmentalism has been one of the most 
promising theoretical proposals including environmental concern into a social 
psychological framework. It links value theory, environmental worldviews, and 
environmental beliefs by a causal chain leading to proenvironmental intentions and 
behaviors. In this study, the first aim was to test a full VBN model predicting the real 
household water consumption. The second aim was to further validate the NHIP scale 
as a new measure of environmental concern by its inclusion into the VBN model in 
place of the originally used NEP scale. A mail survey was conducted by sending 1600 
questionnaires to residents of a suburb of San Diego. The actual water consumption of 
the participants, for the month the survey was realized, was provided by the local water 
company. The results give further support to the causal chain proposed by the VBN 
theory and to the NHIP scale as a new valid measure of environmental concern. 
Theoretical and practical implications of the results are discussed. 
  
81 
 
4.2. Introduction 
In environmental psychology, general environmental attitudes, often indicated 
by the term environmental concern, are recognized to be useful predictors of 
proenvironmental intentions and behaviors. However, a number of studies found a 
limited strength of the relationship between general proenvironmental attitudes and 
specific proenvironmental behaviors (e.g., Hines, Hungerford, & Tomera, 1987; Stern 
& Oskamp, 1987; Sjöberg, 1989). This weak relationship could be explained by the 
principle of compatibility (Ajzen, 1988; Fishbein & Ajzen, 1975), which states that it is 
difficult to find high correlations between variables when they are not measured at the 
same level of specificity. Accordingly, research has also shown that a general 
environmental concern (e.g., Dunlap & Van Liere, 1984; Black, Stern, & Elworth, 
1985) affects more specific attitudes and personal norms concerning environmental 
issues (Fransson & Gärling, 1999) and these variables, in turn, are good predictors of 
environmental behavior (e.g., Hopper & Nielsen, 1991). 
The New Environmental Paradigm (NEP) scale (Dunlap, 2008; Dunlap & Van 
Liere, 1978; Dunlap, Van Liere, Mertig, & Jones, 2000) has been the most widely used 
measured of environmental concern in environmental psychological research for over 
thirty years. Dunlap and Van Liere (1978) described NEP as a set of basic beliefs 
reflecting a “folk” theory about the state of the environment and human’s relationship 
with nature. The NEP scale can be thought as measuring an environmental worldview 
corresponding to a general awareness of environmental conditions believed in 
dangerous because of human activities (Stern, Dietz, Kalof, & Guagnano, 1995). In 
spite of its broad utilization, the NEP has not been exempt from critics, not only for its 
inconsistency in terms of dimensionality - different authors have found that it can 
consist of up to five dimensions (Albrecht, Bultena, Hoiberg, & Nowak, 1982; Bechtel, 
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Corral-Verdugo, & Pinheiro, 1999; Noe & Snow, 1990; Shetzer, Stackman, & Moore, 
1991) - but also for its theoretical foundations. Lundmark (2007), for example, argues 
that, while the anthropocentric position is well captured by the scale, the ecocentric 
position is shallow rather than ‘deep green’ and omits crucial elements of the 
contemporary environmental ethics debate. Among the limitations of the NEP scale, one 
in particular, led some authors to propose a new paradigm (Corral-Verdugo, Carrus, 
Bonnes, Moser, & Sinha, 2008): it is the scale’s tendency of dichotomizing between 
ecocentric and anthropocentric people. The distinction between ecocentrism and 
anthropocentrism has been well defined by Thompson and Barton (1994), who have 
underlined how both of these environmental worldviews can lead people to be 
concerned about environmental conditions, although for different reasons. 
Anthropocentric people would be concerned about environmental conditions for the 
consequences they have for their own welfare and personal interest, whilst ecocentric 
people would be concerned with environmental conditions for the intrinsic value of 
nature. Anthropocentrism would coincide with the sub-dimension measured by the NEP 
scale often called HEP (Human Exemptionalism Paradigm). It is based on the idea that 
human beings have the right to rule over the world without caring about the 
consequences that their actions’ impact have on the environment. In the U.S., the HEP 
sub-dimension has been found to be negatively correlated to the NEP sub-dimension 
(sometimes measured by two factors), which would measure a general tendency of 
safeguarding the environment even if it means limiting human progress and wellbeing. 
However, NEP and HEP were found to be positively correlated in countries other than 
U.S. (Bechtel, Corral-Verdugo, Asai, & Gonzáles, 2006; Bechtel et al., 1999; Corral-
Verdugo & Armendáriz, 2000). Recently, it has been proposed that an environmental 
worldview seeing anthropocentric and ecocentric dimensions as compatible one 
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another, could be more functional in promoting proenvironmental action. This new 
environmental worldview would be in line with sustainable development (SD) 
principles (United Nations General Assembly, 1992; WCED, 1987), which firstly 
emerged in political and scientific fields and now would be being endorsed by the 
general public (Corral-Verdugo et al., 2008). Corral-Verdugo and colleagues (2008) 
have proposed the New Human Interdependence Paradigm (NHIP) scale as a new tool 
measuring this new environmental worldview, which sees a conciliation and not the 
opposition between anthropocentric and ecocentric orientations. These authors have 
shown that this new measure has construct validity and has a better predictive power for 
self-reported water saving behavior, when compared with the NEP scale. In the study 
reported in chapter 3 of this thesis, we found results in line with Corral-Verdugo’s 
(2008) findings, which shown that an extended version of the NHIP scale predicted a 
general proenvironmental behavior (self-reported) better than NEP, and more 
interestingly, it was the only factor predicting the real participants’ water consumption 
(negatively), while NEP did not contribute to the explanation of the variance in this 
behavior.  
 
4.2.1. The Value-Belief-Norm theory of environmentalism 
Another critic toward the concept of environmental concern, which has often 
limited its theoretical progress, was the lack of its inclusion into a general social-
psychological framework (Heberlein, 1981; Stern & Oskamp, 1987). This led some 
authors (e.g., Heberlein, 1981) to claim that research on environmental concern is not 
cumulative. The best attempt to overcome this limitation has been proposed by Stern 
and colleagues (Stern, 2000b; Stern & Dietz, 1994; Stern, Dietz, Abel, Guagnano, & 
Kalof, 1999; Stern, Dietz, Kalof, & Guagnano, 1995), who conceptualized the Value-
  
84 
 
Belief-Norm (VBN) theory of environmentalism. This theory emerged with the aim at 
explaining public support for environmental movements. According to Stern and 
colleagues (Stern, Dietz, & Black, 1986), it is not possible to explain support for 
environmental protection by theories considering personal interest the only key factor. 
Indeed, often proenvironmental activities have beneficial effects for all society, and not 
only for those who perform them. The VBN theory claims that the general support for 
social movements is based on a connection of values, beliefs, and norms which would 
drive individuals to act in ways supporting movement’s goals. In the 1970s, being 
involved in an environmental activists’ movement often meant to be working for social 
change and going against the existing social order. For this reason, personal norms, 
rather than social ones, would be a decisive factor for acting in support of 
environmental movements (Stern, Dietz, & Kalof, 1993).  
The VBN theory has also been put forward in order to account for 
proenvironmental attitudes formation in particular and for attitudes having a moral 
connotation in general (Stern et al., 1995). Stern and colleagues (1993) claimed that in 
many situations people use cognitive processes ignoring details and specific information 
concerning a new attitude object (Dietz, 1994; Dietz & Stern, 1995) and rely on value 
systems to select the most relevant information. The formation of an attitude about a 
new argument as, for instance, global warming, would not be the outcome of a process 
by which people use all the information they have. Rather, the new attitude would be 
based on relatively stable psychological factors as a value orientation. Values would not 
be completely immutable or independent from social influences along an individual’s 
life course, but as guide principles in people’s life, they would be the starting point for 
the formation of attitudes about new objects. While facing a new problem as global 
warming, a person could ask her/himself what are the implications of an environmental 
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event for the values she/he considers the most important. A new attitude or opinion 
could be based on the most important information to answer this question. Thus, a 
person would develop an attitude against global warming, if this phenomenon would be 
able, for instance, to threaten collective wellbeing. In this case, the new attitude would 
derive from altruistic values. In the VBN model, the process described by Stern and 
colleagues (1995) has a heuristic function: instead of considering all the possible effects 
of an attitudinal object and all the values it could threaten, individuals would consider 
only few of them which are made salient from mass media and other information 
sources.  
Heberlein (1972) was among the first to note that environmental quality could be 
thought as a public good, and as a consequence, environmental protection behaviors 
could be conceptualized as altruistic behaviors guided by norms. The VBN theory is an 
extension of Schwartz’s (1970, 1977) Norm Activation Model (NAM ) of altruism. The 
latter was proposed to explain helping behavior and voluntary work and claims that for 
people to engage in helping behaviors, they need, in the first place, to be aware of a 
situation of threat or danger. In other words, they should be Aware of harmful 
Consequences (AC) if not acting to overt the harm. In the second place, people should 
ascribe the responsibility (Ascription of Responsibilities, AR) of these helping actions 
to themselves. If both of these psychological conditions are met, then feelings of moral 
obligation or Personal Norms (PN) for helping are activated and, in turn, they stimulate 
the requested helping behavior.  
The NAM extension operated by Stern and colleagues (1999) refers to the fact 
that those in need for help can be not only other people but other valued objects as well: 
the self, other species, and the biosphere. Thus, people who especially value other 
species would be concerned for environmental conditions when they threaten them, as 
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well as altruists would be concerned about environmental conditions which are 
dangerous for other people. According to the VBN model, general proenvironmental 
attitudes, or worldviews, are direct predictors of AC. Indeed, it makes sense that 
awareness about the excessive greenhouse emissions due to car use, for instance, can 
derive from the general belief about the necessity to find a balance between human 
activities and environmental quality. Finally, as reported above, Stern and colleagues’ 
theory poses values as relatively stable psychological factors at the base of worldviews 
formation. In sum, the VBN theory (Stern, 2000b; Stern et al., 1999) links three 
theoretical approaches: value theory (Schwartz, 1992, 1994), NEP (Dunlap & Van 
Liere, 1978), and NAM (Schwartz, 1970, 1977) forming a causal chain including 5 
variables: values, NEP, AC, AR, and PN for proenvironmental action (Black et al., 
1985; Stern & Oskamp 1987; Stern et al., 1995; Gardner & Stern, 1996). Stern (2000b) 
proposed that in the VBN model mediation is partial and “each variable in the chain 
directly affects the next and may also directly affect variables further down the chain” 
(p. 413).  
 
4.2.2. Values, NHIP, and VBN predicting water consumption 
Human values are seen as central to environmental problems (Dunlap, 
Grieneeks, & Rokeach, 1983). Schwartz (1994) has defined values as “desirable 
transsituational goals, varying in importance, which serves as guiding principles in the 
life of a person or other social entity” (p. 21). Otherwise stated, values are desirable 
end-states which transcend specific situations and affects people’s attitudes, beliefs, 
intentions, and behaviors (Stern, 2000b; Stern & Dietz, 1994).  
Following Rokeach’s (1973) work, Schwartz (1992, 1994) proposed the 
existence of 56 universal values, which can be clustered in 10 value types forming 4 
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value orientations: self-transcendence (universalism and benevolence), self-
enhancement (power and achievement), openness to change (self-direction, stimulation, 
and hedonism), and conservatism (conformity, traditionalism, and security). The 
validity of Schwartz’s classification has been shown in many empirical works and 
across different cultures (Oishi, Schimmack, Diener, & Suh, 1998; Schwartz, 1992, 
1994; Spini, 2003) and the author himself (Schwartz & Sagiv, 1995) found a great 
consistency in value patterns across many countries. 
Stern and Dietz (1994) proposed that environmental concern is particularly 
affected by self-transcendence and self-enhancement values, which however, they 
distinguish in three different value orientations according to whether they are aimed at 
pursuing the welfare for themselves (egoistic value orientation), all the people (altruistic 
value orientation), and all the living things or the biosphere (biospheric value 
orientation). Thus, egoistic, altruistic, and biospheric persons could all be 
environmentally concerned to the same extent, but for different reasons. However, Stern 
and Dietz (1994) also underline that biospheric persons could behave in a more 
proenvironmental manner compared to egoistic persons, if “the personal costs for the 
behavior are perceived as too high” (p. 70).  
There have been a number of studies on the relationship between values, general 
and specific environmental beliefs, intentions, and proenvironmental behaviors 
(Gärling, Fujii, Gärling, & Jakobsson, 2003; Joireman, Lasane, Bennett, Richards, & 
Solaimani, 2001; Karp, 1996; Milfont, Coelho Júnior, Gouveia, & Coelho, 2003; 
Milfont & Gouveia, 2006; Nordlund & Garvill, 2002, 2003; Schultz, 2001; Schultz & 
Zelezny, 1998; Stern & Dietz, 1994; Stern et al., 1995, 1999; Stern, 2000a; Thøgersen 
& Ölander, 2002). Most frequently, they found that self-transcendence values (including 
both biospheric and altruistic values) were positively and self-enhancement values were 
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negatively related to environmental concern (see Schultz & Zelezny, 1998, 1999). This 
pattern of results was also found in a cross-cultural study (Schultz, Gouveia, Cameron, 
Tankha, Schmuck, & Franěk, 2005). Recently, De Groot and Steg (2008) found that 
egoistic and altruistic value orientations negatively and biospheric value orientation 
positively predicted general environmental concern measured by the NEP. However, the 
negative influence of altruistic orientation was a statistical artifact (altruistic orientation 
was not correlated with NEP). This pattern of value influences on environmental 
concern has been explained by Stern et al. (1995) by the fact that proenvironmental 
attitudes can be viewed as a type of altruism and, as a consequence, would be related to 
values promoting people and other species wellbeing. Schultz and colleagues (2005) 
went a little bit further arguing that what differentiate people more egoistically, 
altruistically, or biospherically value oriented is the level of inclusion of different 
objects into their own cognitive representation of self. Egoistic persons tend to have a 
narrow cognitive representation of self including just themselves or their families. 
Altruistic people view themselves as interconnected to the rest of humankind. Finally, a 
greater endorsement of biospheric values would be due to a cognitive representation of 
self as part of the rest of the living world. 
 
4.3. Objective and hypotheses 
The aim of the present study was to test a full VBN model for the prediction of 
actual water consumption where general environmental attitudes were measured by the 
NHIP scale in place of the NEP scale. Following the literature mentioned above, it is 
expected that self-transcendence value orientation will positively predict general 
environmental concern measured by the NHIP scale, and self-enhancement value 
orientation will positively predict NHIP, differently from what emerged for the NEP. 
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The hypothesized positive relationship between self-enhancement values and NHIP is 
motivated by the fact that the need for human development, which in NHIP is seen as 
compatible and interdependent with nature protection, would be also promoted by self-
enhancement values as wealth, social power, success, and ambition (Howes & Gifford, 
2009). As predicted by the VBN model, NHIP scale will affect the AC beliefs for water 
problems, which in turn, will influence AR beliefs related to water problems. Finally, 
AR will affect PN for water conservation, which in turn negatively will affect the actual 
water consumption. 
 
4.4. Method 
 
4.4.1. Participants and procedure 
Participants and procedure were the same of chapter 3. 
 
4.4.2. Measures 
The questionnaire used for the study included items measuring values, NHIP, 
awareness of consequences, ascription of responsibilities, and personal norms. Water 
consumption was provided by the water company as reported previously (see chapter 3). 
Measures in the questionnaire were as follows. 
Values. The values in the VBN theory were assessed using an 8-item version 
(see Table 4.1) of Schwartz’s universal values scale (Schwartz, 1992, 1994; Stern et al., 
1998). Each of the value item was rated “as a guiding principle in my life” from not 
important (0) to of supreme importance (7). The respondents were given the option of 
using a -1 score to indicate that the value was opposed to their values. Four items 
reflected egoistic values (social power, authority, wealth, influential), two altruistic 
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values (a world at peace and equality), and two biospheric values (protecting the 
environment and unity with nature).  
NHIP. It consisted of 9 items (see Table 3.2, Chapter 3), since 4 items were 
added to the original 5-item NHIP scale in order to improve the scale reliability. The 
response scale for NHIP ranged from strongly disagree (1) to strongly agree (5). 
Ascription of Responsibilities, Awareness of Consequences, and Personal 
Norms. The questionnaire comprised four items measuring Awareness of Consequences 
(AC), five items measuring Ascription of Responsibilities (AR), and seven items for 
Personal Norms (PN). Participants were asked to what extent they agreed with each 
statement on a scale ranging from strongly disagree (1) to strongly agree (5). PN as 
well as AR and AC items (see Table 4.2) focused on problems related to water 
overconsumption and were partly adapted from previous research (Steg, Dreijerink, & 
Abrahamse, 2005). 
 
4.5. Results 
 
4.5.1. Dimensionality of the scales 
Because questionnaire space was limited and we used only a subset of the longer 
Schwartz’s value list, we decided to perform a principle component analysis (PCA) in 
order to verify the dimensional structure of the constructs. Results of a PCA with 
Promax rotation on the eight value items provided a two factor solution explaining 51% 
of the total variance (see Table 4.1). The first factor corresponded to the Schwartz’s 
self-transcendent value orientation and consists of four items (α = .72, N = 470). The 
second factor included four items belonging to the self-enhancement value orientation 
(α = .60, N = 463). 
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Table 4.1: Factor Loadings After a Promax Rotation of a PCA on the Value Items 
 Factor 
 1 2 
1. Protecting the environment: preserving nature 
.82  
2. Unity with nature: fitting into nature 
.81  
3. A world at peace: free of war and conflict 
.71  
4. Equality: equal opportunity for all 
.62  
5. Social power: control over others, dominance 
 .78 
6. Authority: the right to lead or command 
 .73 
7. Wealth: material possessions, money 
 .63 
8. Influential: having an impact on people and events 
 .57 
Eigenvalue 2.41 1.71 
Note: Only the factor loadings higher than .30 are presented; Factor interpretation: 1 = 
Self-transcendence value orientation; 2 = Self-enhancement value orientation. 
 
A PCA with Promax rotation on the 16 items intended to measure AC, AR, and 
PN beliefs resulted in a three factor solution explaining 63% of the total variance (see 
Table 4.2). The first factor consisted of all the 7 items were supposed to measure PN (α 
= .91, N = 487). The second factor consisted of all the four items measuring AC (α = 
.81, N = 486), and the third factor included the five items aimed at measuring AR (α = 
.78, N = 469). 
Dimensionality for the NHIP scale was already tested in the study reported in 
chapter 3, which showed this scale having an acceptable reliability (α = .88, N = 479). 
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Table 4.2: Factor Loadings after a Promax Rotation of PCA on the AC, AR, and 
PN Items 
 
 Factor 
 1 2 3 
1. It is important to me that I conserve water every day 
.93   
2. I am mindful of how much water I use in my daily 
behaviors .89   
3. I feel morally obliged to save water, regardless of what 
others do .88   
4. I feel a personal obligation to save as much water as 
possible .84   
5. I feel guilty when I waste water 
.77   
6. People like me should do everything they can to reduce 
water use .74   
7. I would be a better person if I saved water 
.47   
1. Overusing fresh water is a problem for society  
 .94  
2. The exhaustion of fresh water is a problem  
 .91  
3. Environmental quality will decrease if we waste water  
 .75  
4. It is not certain whether water conservation is a real 
problem   -.60  
1. I feel responsible for the area’s water situation 
  .81 
2. I feel personally responsible for overusing fresh water 
  .75 
3. Not only the government and industry are responsible for 
high water consumption levels, but me too   .74 
4. My role in the area’s water problems is small 
  -.65 
5. Individuals are responsible for the local water crisis 
  .62 
Eigenvalue 7.31 1.70 1.14 
Note: Only the factor loadings higher than .30 are presented; Factor interpretation: 1 = 
Personal Norms; 2 = Awareness of Consequences; 3 = Ascription of Responsibilities. 
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4.5.2. A hierarchical model predicting water consumption 
Table 4.3 presents descriptive statistics and bivariate correlations for the VBN 
model predicting water consumption. As shown, all bivariate correlations between self-
reported measures were significant, with the exception of self-enhancement value 
orientation (Self-Enh), which significantly correlated only with PN. Water 
consumption, significantly correlated with PN, NHIP, and self-transcendence value 
orientation (Self-Tra). 
 
Table 4.3: Descriptive Statistics and Correlations among the Variables of the VBN Causal Model 
 M SD Wat PN AR AC NHIP Self-Enh 
Wat  .57 .36 -      
 PN 3.93 .72 -.18** -     
AR 3.20 .84 -.01 .52** -    
AC  3.90 .76 -.08 .60** .55** -   
NHIP  3.97 .62 -.12* .67** .50** .62** -  
Self-Enh 2.29 1.34 -.09 .09* .08 -.03 -.06 - 
Self-Tra 5.13 1.35 -.12* .53** .38** .48** .64** .14** 
Note: Wat = water consumption, PN = personal norms, AR = Awareness of consequences, AC = ascription of 
responsibilities, NHIP = new human interdependence paradigm, Self-Enh = self-enhancement value 
orientation, Self-Tra = self-transcendence value orientation. 
* p<.05  ** p<.01 
 
Table 4.4 shows the results of a series of multiple regression analyses to test the 
VBN model predicting actual water consumption. The first column shows the results of 
the model in which environmental concern, measured by the NHIP scale, was regressed 
on the two value orientations. It appeared that these could explain 41% of the variance 
in environmental concern. However, only self-transcendence value orientation 
significantly explained a unique proportion of the variance in NHIP. As shown, self-
transcendence values were positively related to NHIP, meaning that people who think 
that preserving the environment, unity with nature, a world at peace, and equality are 
important have a higher environmental concern than participants who think those issue 
are less important. 
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Table 4.4: Standardized Regression Coefficients of Multiple Regression Analyses testing the VBN Model 
Predictors 
Model tested 
NHIP AC AR PN Water consumption 
Self-Tra .64 (18.07)*** .14 (2.88)** .04 (.88) .11 (2.62)** -.04 (-.49) 
Self-Enh -.02 (-.68) -.02 (-.68) .06 (1.50) .03 (1.07) -.08 (-1.33) 
NHIP - .54 (11.53)*** .22 (3.98)*** .39 (8.48)*** -.02 (-.19) 
AC - - .39 (8.21)*** .21 (5.01)*** -.002 (-.03) 
AR - - - .17 (4.42)*** .12 (1.75) 
PN - - - - -.20 (-2.54)* 
F 164.85*** 103.35*** 62.23*** 113.51*** 2.50* 
R2 .41 .40 .35 .55 .05 
Adj. R2 .41 .39 .34 .54 .03 
N 477 476 476 476 306 
Note: t-values are shown in parentheses. PN = personal norms, AR = Awareness of consequences, AC = ascription 
of responsibilities, NHIP = new human interdependence paradigm, Self-Enh = self-enhancement value orientation, 
Self-Tra = self-transcendence value orientation. 
* p<.05  ** p<.01  *** p<.001 
 
In the second column are reported the results of the model in which awareness of 
consequences (AC) about water problems was regressed on the value orientations and 
general environmental concern. In total 39% of the total variance was explained by 
these variables. The best predictor of AC was NHIP followed by self-transcendence 
orientation. Self-enhancement orientation did not explain a unique proportion of the 
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variance in AC. People with a higher NHIP and self-transcendence values were also 
more aware about water problems. 
The third column of Table 4.4 shows the results of a regression analysis 
conducted to examine to what extent the two value orientations, NHIP, and AC could 
predict the ascription of responsibilities (AR) for water conservation. Thirty-four 
percent of the variance in AR could be explained by these variables. Awareness of 
consequences was the strongest predictor, followed by NHIP. Both were positively 
related to AR. Both value orientations were not significantly related to AR. 
PN was regressed on the value orientations, NHIP, AC, and AR. It appeared that 
the model could explain 54% of the variance in PN. General environmental concern 
measured with the NHIP was the strongest predictor, followed by AC and AR. Self-
transcendence orientation was the weakest predictor of PN, whereas Self-enhancement 
was not a significant predictor at all. All the significant predictors were positively 
associated to personal norms. 
Finally, water consumption was regressed on value orientations, NHIP, AC, AR, 
and PN. Only 3% of the variance in water consumption could be explained. Only PN 
was a significant predictor of water consumption when the other predictors where 
controlled for. PN predicted water consumption in the expected direction: the more 
people felt morally obliged to conserve water, the less they consumed it. 
 
4.6. Discussion 
The first aim of this study was to test the VBN theory for the prediction of water 
consumption. A second aim was to further validate the NHIP scale by its inclusion into 
the VBN model in place of the NEP scale. The results shown that VBN theory is useful 
in predicting actual water consumption. In general, the findings appeared to be 
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consistent with the assumption that variables especially have a direct relationship with 
ensuing variables in the model but may also be related to variables more than one level 
downstream (Stern et al., 1999). In fact, with the exception of self-enhancement value 
orientation, all variables were significantly related to the next variable in the causal 
chain.  
Our hypotheses concerning the relationship between values and NHIP were 
partially confirmed. As hypothesized, self-transcendence values strongly and positively 
predicted NHIP. Values as world peace, equality, and nature preservation seem to be at 
the base of this new way of thinking about the relationship between human beings and 
natural environment based on sustainable development concept. Indeed, as outlined in 
chapter 3, sustainable development paradigm is aimed at facing with problems 
concerning environment, society, and economy at a global level. Even though, the 
hypothesized positive relationship between NHIP and self-enhancement values was not 
found, it should be noted that a negative relationship was not found either. In previous 
studies, self-enhancement values were found to be negatively correlated to the NEP 
(e.g., Poortinga, Steg, & Vlek, 2004; Schultz et al., 2005; Schultz & Zelezny, 1999; 
Stern et al., 1995). The absence of such a relationship for the NHIP is at least not 
disconfirming of our hypothesis. On the other hand, the low reliability of self-
enhancement orientation scale could be responsible for the nonsignificant relationship 
between self-enhancement and the NHIP. Apart a small positive correlation with 
personal norms, self-enhancement value orientation did not correlate with any other 
variable in the study. Because we used only eight value items, further studies using a 
bigger set of values are needed to better test them as predictors of the NHIP.  
The NHIP was a significant predictor of all the variables in the VBN model 
when the other variables were controlled for. Water consumption was the only variable 
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not directly predicted by the NHIP when the other variables were into the regression 
equation. It also was the best predictor of awareness of consequences (AC) and personal 
norms (PN). The NHIP is a new general environmental attitude based on the recent 
ideas of sustainable development, which views human progress and nature conservation 
as interdependent one another. It also encompasses an interdependence between the 
present human activities and future generation’s wellbeing (Corral-Verdugo et al., 
2008). While values act like filters for new information concerning general topics, an 
environmental worldview such the NHIP can focus people’s attention specifically on 
information regarding environmental problems limiting human development. Thus, the 
NHIP could make individuals more aware about the consequences of water problem 
(higher AC). Again, it is possible that those who are more aware about the 
interdependence between present and future generations will feel more personally 
responsible (higher AR) for environmental problems (as water problems) which can 
menace human life in the future. In general, results of this study give further support to 
the NHIP scale as a valid and reliable measure of general environmental concern. 
Personal norms for water problems was the only significant predictor of water 
consumption when the other variables were controlled for. In line with the hypotheses, 
the more people felt morally obliged to conserve water, the less they consume it. Even 
though the variance in water consumption accounted for by the VBN variables was 
quite small (only 3%), it ought to be outlined that we had an hard measure of water 
consumption, whilst most of the previous studies testing the VBN used a self-reported 
measure of the behavior (e.g., Nordlund & Garvill, 2002, 2003; Steg et al., 2005; Stern 
et al., 1999). People are likely to overreport prosocial intentions and self-reported 
behavior because they include a social desirability component. This may exaggerate the 
amount of variance explained by the VBN variables in previous studies. Moreover, the 
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extent to which personal variables effects any particular behavior may depend on the 
strength of external influences from the contextual domain (Stern, 1999). For example, 
attitude-behavior relationships are strongest when the external context (cultural 
background, religion, family economic condition, social class, etc.) provides weak 
pressures for or against behavior, as stated by the A-B-C (attitude-behavior-context) 
theory of proenvironmental behavior (see Guagnano, Stern, & Dietz, 1995; Stern, 
1999). This study further supports the possibility to apply the VBN theory to the 
explanation of a different set of environmental behaviors (e.g., car use, consumer 
behavior, willingness to sacrifice). However, the variance explained by this theory can 
be different for different behavioral domains. A relatively costly behavior as water 
saving, especially in a culture whose greatly value the gardening practices, could be less 
strongly related to personal norms than is a less costly behavior. The VBN theory has 
been developed to explain behavior taken with proenvironmental intent and, for water 
saving, this motivation could not be the first one. It is also possible that other variables 
could mediate the relationship between personal norms and water conservation. For 
example, Bamberg and colleagues (Bamberg, Hunecke, & Blöbaum, 2007) found that 
the influence of personal norms on the use of public transportation was entirely 
mediated by the intention to use this mean of transportation. The integration of VBN 
with other theoretical models (e.g., the Theory of Planned Behavior, Ajzen, 1991) could 
be useful in this respect. De Groot and Steg (2009) claimed that norms are more 
strongly associated with small-scale social problems, whereas water conservation is a 
problem on a national and global level. The latter can be typified as (large-scale) social 
dilemma (Corral-Verdugo, Frías-Armenta, Pérez-Urias, Orduña-Cabrera, Espinoza-
Gallego, 2002; Dawes, 1980) in which many factors may inhibit the translation of PN 
into behavior (e.g., diffusion of responsibility and lower group identity; Kerr, 1995; 
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Kerr & Kaufman-Gilliland, 1994). Under such circumstances, relationships between PN 
and proenvironmental behaviors could be weak. Furthermore, as pointed out by the 
Focus Theory of Normative Conduct (Cialdini, Kallgren, & Reno, 1991), personal 
norms can affect the behavior only if they are salient for the individual, that is only if 
they are evocated/activated. For example, the strength of individuals’ personal norms 
against littering predicted littering behaviors only when individuals focused attention on 
themselves rather than on external stimuli (Kallgren, Reno, & Cialdini, 2000). Future 
research should examine under which circumstances PN are most powerful in 
explaining proenvironmental behaviors.  
Almost 55% of the variance in personal norms was explained by the remaining 
variables of VBN theory. This is in line with previous studies (Hunecke, Blöbaum, 
Matthies, & Höger, 2001; Nordlund & Garvill, 2002, 2003; Steg et al., 2005; Stern et 
al., 1999). For instance, Steg et al. (2005) found that almost 50% of the variance in 
personal norms could be explained by values, NEP, AC, and AR. Surprisingly, we 
found that the ascription of responsibility to self, which in VBN is the closest predictor 
of personal norms, was only the third better predictor after NHIP and AC. In our study, 
PN for water conservation were higher for people who endorsed sustainable 
development principles to a greater extent and had a higher awareness about 
consequence of water problems. However, AC beliefs have already been found to be 
good predictors of personal norms in previous environmental literature (e.g., Hopper & 
Nielsen, 1991; Nordlund & Garvill, 2002, 2003; Scherbaum, Popovich, & Finlinson, 
2008; Stern et al., 1999, 1986). For example, Nordlund and Garvill (2003) found that 
specific awareness of the negative environmental consequences of car traffic and degree 
of seriousness of these consequences directly influenced personal norms.  
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In line with the causal order proposed by the VBN, NHIP was the best predictor 
of AC, which in turn was the best predictor of AR. The perceived responsibility for 
problems resulting from water use was higher among respondents who were more 
aware of these problems (higher AC). In this case, 34% of the variance in AR was 
explained by the remaining variables. Again, AC was higher among those having a 
higher environmental concern (as indicated by NHIP) and a higher self-transcendence 
value orientation. In total almost 40% of the variance in AC was explained by its 
predictors.  
In general results are quite supportive of the causal order proposed by the VBN 
theory, however, we should be cautious in drawing conclusions about causality based 
on correlational data. Furthermore, the modest amount of variance explained in 
household water consumption by the VBN factors underline the necessity to include 
contextual factors as well. When social practices are particularly influent on a given 
behavior, a model exclusively based on attitudinal factors could be too limited 
(Poortinga et al., 2004). Some behaviors may be more difficult to perform (for some 
people) and therefore less likely to be completely dependent on motivational factors 
(Black et al., 1985; Poortinga, Steg, Vlek, & Wiersma, 2003; Stern, 2000b). 
A practical implication of these results is the need to rely on environmental 
education in order to increase proenvironmental behavior. The main focus of 
environmental education programs has been on changing environmental behavior 
through increasing environmental knowledge. Our results suggest that altruistic and 
biospheric values, sustainable development principles, awareness of consequences and 
the sense of responsibility about specific environmental problems need to be targeted as 
the basis of environmental programs. Feelings of moral obligation could be 
strengthened by making people aware of the relevant problems, by stressing their 
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responsibility for the problems and by indicating what they could do to alleviate the 
relevant problems. Reducing the scale of environmental problems could be another wise 
way to increase proenvironmental behavior, because a person can feel more responsible 
about a problem when less people are involved (Steg & De Groot, 2010). Future studies 
are needed to better understand how personal norms can lead to environmental actions.  
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Life on our planet is seriously threatened by global environmental issues, which 
in large part are caused by human activities. Sustainable development has emerged as a 
new economic, social, and environmental paradigm able to avoid an environmental 
catastrophe which could happen in a few hundred years if the current behavioral trend is 
not changed. Environmental psychology has tried to identify factors leading people to 
behave in a sustainable manner, that is to act in order to meet the present generation’s 
needs without compromising future generation to meet theirs (World Commission on 
Environment and Development, 1987). An often quoted Indian proverb states that we 
do not inherit the earth from our ancestors but we borrow it from our children. This 
proverb exemplifies well what, according to sustainable development, we should have 
in mind when using natural resources.  
Since the 1970s, environmental psychology has studied many factors influencing 
people’s sustainable behavior, also indicated as proenvironmental behavior. Among 
such factors, important predictors have been detected such as sociodemographic 
features, motivational factors, environmental knowledge and beliefs, identity factors, 
etc. Environmental attitudes are probably among the most deeply studied determinants 
of proenvironmental behaviors (Milfont & Duckitt, 2010). However, they have been 
mainly analyzed in a general and de-contextualized process. Furthermore, the most 
common way to measure environmental attitudes, namely the NEP scale, does not take 
into consideration the most recent developments concerning human-environment 
relationships. 
First of all, this thesis has addressed the study of environmental concern from a 
perspective considering its spatial dimension. According to the theory of place (e.g., 
Canter, 1977), every human behavior happens in a specific place, therefore it can be 
fully understood only if the specific places where it happens are considered.  
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In chapter 2, two cross-cultural studies investigated the kind of environmental 
concern represented by the perceived seriousness of environmental issues as a function 
of the spatial dimension, namely the spatial bias. It refers to people’s tendency, already 
outlined in previous studies, to consider environmental problems as more serious as the 
distance from their place of living increases. In other words, environmental problems 
would tend to be viewed as worst at the global than at the local level.  
In line with prior research (Dunlap, Gallup, & Gallup, 1993; Gifford et al., 2009; 
Schultz, Gouveia, Cameron, Tankha, Schmuck, & Franěk, 2005; Uzzell, 2000), we 
found that spatial bias is widespread. Considering the two studies of chapter 2, 
participants in 26 out of 27 countries reported such spatial bias. This broad diffusion is 
consistent with the hypothesis that spatial bias is, according to the classification 
proposed by Norenzayan and Heine (2005), a so-called psychological functional 
universal. This type of universal is a cognitive phenomenon happening with the same 
characteristics and function in every culture. In particular, concerning its function, our 
results in study 2 have revealed a positive relationship between place identity and 
spatial bias. These results support the explanation of spatial bias as a place-serving bias. 
People seem to minimize the seriousness of local environmental problems in order to 
maintain a positive local identity (cf., Hugh-Jones & Madill, 2009) by protecting their 
local community from the association with dangerous environmental issues. The place-
serving bias was supported also in study 1 by the negative relationship between spatial 
bias and the community size. Spatial bias would be greater for citizens living in smaller 
communities where would be easier to establish stronger community ties (Ponzetti, 
2003). On the other hand, this result is contrary to the definition of spatial bias as an 
accessibility universal, which again following Norenzayan and Heine’ taxonomy 
(2005), refers to a psychological universal having the same expression and accessibility. 
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In fact, we found spatial bias to vary with the accessibility in ties with the community 
(inferred by differences in community size). Accessibility to spatial bias was also found 
to vary in a study by Dunlap et al. (1993) in which spatial bias was higher in 
industrialized than developing countries. In this case, differences in accessibility 
concerned a stronger perception of environmental problems in developing countries. 
Dunlap et al. (1993) argued that in developing countries environmental problems would 
have a greater perceptive impact, thus allowing to a smaller extent the emergence of 
spatial bias. 
Even though a number of studies have outlined that place identity can foster 
proenvironmental behavior (e.g., Vaske & Kobrin, 2001; Vorkinn & Riese, 2001), our 
study shows that this process could hinder the behavior as well, by its influence on 
spatial bias. Uzzell (2000) found that responsibility for environmental problems, which 
has been frequently found to be affected by the awareness of environmental issues, was 
higher at the local level. However, local spatial level is the one at which people show 
the lowest awareness of environmental consequences. Therefore, a strong place identity 
could increase spatial bias, which in turn could limit sustainable behavior by reducing 
personal responsibility for environmental problems.  
In chapter 3 environmental concern has been considered as a system of general 
beliefs concerning the relationship between human beings and natural environment. The 
aim of this chapter was to test an extended NHIP scale as a new measure of 
environmental concern. The results have shown that the revised NHIP scale is a valid 
and reliable measure of a general environmental attitude based on sustainable 
development principles which envisages a compatibility between anthropocentric and 
ecocentric worldviews. People might be driven to preserve the environment because 
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they think conservation is necessary for human progress, and not only because the 
environment has an intrinsic value.  
Even if NHIP scale was found to be considerably correlated with the most 
widely used measure of general environmental attitudes (the NEP scale), it was 
statistically distinguishable from it. This result is in line with Corral-Verdugo et al.’s 
(2008) findings and indicate that NHIP may share some NEP beliefs. For instance, a 
sustainable human development might be viewed as not attainable without preserving 
the balance of nature, a central NEP’s facet.  
Our findings showed that NHIP scale was a better predictor than NEP scale of a 
general self-reported proenvironmental behavior (positively) and it was the only 
predictor of actual water consumption (negatively). These results suggest that an 
environmental worldview based on sustainable development principles could be more 
powerful in rising proenvironmental behaviors as water conservation. Three main points 
might be responsible for the low variance in water consumption explained by NHIP 
scale. The first, which is also one of the strong point of this research, is the use of an 
actual measure of water consumption. Such a measure is relatively unaffected by social 
desirability, but it is certainly much more exposed to a number of variability sources. 
Thus, even a modest result but in the expected direction, is remarkable. Secondly, water 
consumption can be classified as an impact-oriented behavior, which according to some 
authors (e.g., Poortinga, Steg, & Vlek, 2004) is more influenced by contextual than 
attitudinal factors. Finally, as put forward by the principle of compatibility (Ajzen, 
1988; Fishbein & Ajzen, 1975), it is difficult to find high correlations between attitudes 
and behaviors when they are not measured at the same level of specificity. This is one 
of the reasons motivating the study reported in chapter 4, in which more behavior-
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specific psychological factors have been tested as determinants of sustainable water 
consumption.  
The aim of chapter 4 was twofold. The first was to test a full VBN model (e.g., 
Stern, 2000b) predicting actual water consumption. The second was the further 
validation of the NHIP scale by analyzing its relationship with classical predictors of 
environmental concern, that is universal human values. Both of these aims have been 
accomplished by testing a VBN model in which general environmental concern was 
measured by the NHIP scale in place of the NEP scale.  
Concerning the first aim, results support the causal order proposed by the VBN 
theory. Self-transcendence values (altruistic and biospheric) positively predicted 
environmental concern measured by the NHIP scale, which in turn positively predicted 
awareness of consequences of water problems. Awareness of consequences was 
positively associated with ascription of responsibility of water condition, which in turn 
had a positive influence on personal norms for saving water. Finally, personal norms 
were negatively associated with household actual water consumption. The correlational 
nature of the study, however, does not allow to draw conclusions about causality.  
As regards the second aim, it was hypothesized that self-enhancement values 
could positively predict NHIP, which is supposed to include also an anthropocentric 
component. Contrarily to our hypotheses, self-enhancement value orientation was not 
associated to NHIP. As discussed in chapter 4, this result could be explained by the low 
reliability of the self-enhancement index, which was not even correlated with almost all 
the other measures. It is worth noting that water consumption was the only variable not 
directly predicted by the NHIP scale when the other variables were controlled for. In 
sum, the results of chapter 4 give further support to the NHIP scale as a valid measure 
of environmental concern.  
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Even though the VBN model comprised behavior-specific beliefs, the variance 
in water consumption accounted for by the model remained modest. In addition to the 
above mentioned reasons of this result, one more is that some variables might mediate 
(e.g., behavioral intention) or moderate (norm activation) the influence of personal 
norms on the behavior. The integration of VBN model with other theoretical approaches 
considering contextual factors and variables more behaviorally proximal could provide 
more powerful models predicting actual water consumption. 
Concluding, the findings of this thesis could have practical implications for 
environmental education programs aimed at fostering proenvironmental behaviors. 
They should target altruistic and biospheric values, sustainability principles, 
environmental beliefs, and personal proenvironmental norms. Furthermore, they should 
pay particular attention to the spatial dimension to which these factors are referred to. 
For instance, it would be important to find a trade-off between increasing environmental 
responsibility and avoiding the minimization of environmental problems, which are 
both associated to a greater extent with the local spatial level. Moreover, from a 
theoretical viewpoint, further research should investigate the double nature of place 
identity which could both favor and limit proenvironmental behaviors.  
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